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1. INTRODUCTION !

Since the earliest days of laser operation, attention has been given to
the properties of transverse modes of the radiation field within the laser,
for both stable and unstable resonator configurations. One of the principal
purposes of seeking good transverse mode properties is to obtain a well
defined far field distribution with a large value of central intensity. In
this connection there have been many theoretical and computational studies
of transverse modes of unstable resonators operating in CW (continuocus wave)
or quasi -CW manner. Such studies can assist in design of a particular 0
resonator configuration. 1In addition, such studies have revealed certain H
general properties which lead to useful practical rules for resonator design.
These include a recommendation that the designer should tend to choose a
relatively large value of resonator magnification. 1In addition, the design
should have an equivalent Fresnel number well removed from an integer plus 7/8, !
well removed form 9.875.

For pulsed operation of an unstable laser resonator, the properties and
design guidelines for CW lasers presumably also apply. In addition, one
must consider properties that are unique to the pulsed feature. In
particular, the transverse mode properties have temporal dependence which
must be considered. It is desired that a good quality (as measured by far
field central intensity, for instance) transverse mode shall be formed within
a period of time after pulse initiation which is less than the time required
for the radiation flux to grow to its final saturated value. This is so
that the preponderance of the emitted energy will be propagated to a well
defined target area.

If the time required for the resonator mode to develop is comparable to
the time required for the circulating power in the resonator to reach a level
approaching its maximum value, substantial energy may be extracted from the
resonator during a time period when that energy is not well directed to the
target. In that event, a substantial fraction of potentially deliverable
energy will be wasted.

The allowable amount of time and number of resonator round trips for
formation of a good transverse mode is a function of the gain of the laser;
of the ration between saturation intensity and the intensity of the "noise"
signal from which the amplification process begins. In general the level of
spontaneous emission noise tends to be large in excimer lasers or other
lasers with relatively short wavelengths. Thus the problem of transverse
mode formation is potentially much more troublesome for short pulsed excimer
lasers than for lasers operating in the infrared. The potential problem of
mode formation was recognized early in the development of high energy excimer
lasers.




The basic assumption underlying this work is that mode formation propertices
can be studied computationally by a modelling process which is intended to
directly fmitate the physical process, namely introduction of a weak wa ¢
with randomized phase into the cavity, followed by successive round trip
propagation of the radiation. The beam quality after each round trip can
be determined in various ways, of whichh the best is simply the calculation
of the ovverall far field intensity distribution. After a certain number of
round trips, in a particular calculation, the far field peak intensity will
have reached an acceptable fraction (about 90%) of its idealized value (i.e.
of the value that would result for a wave with the same total flux but with
uniform intensity and phase at the output aperture) and have its highest
intensity peak falling within an acceptably small angle (half a diffraction
angle) of its final "straight ahead" direction. A number of such calculaticns
were performed. 1t was found that in general the computational results secmed
in satisfactory qualitative agreement with a simple formula which predicts the
average number of round trips which are required for mode formation. A more
striking finding was that the required number of round trips and the approach
of the far field properties to their final idealized values varies quite
substantially from case to case. There is considerable statistical variation
in the mode formation process. Thus, an adequate modelling of the mode
formation process requires a statistical approach. The purpose of the
present study is to carry out such a statistical study of mode formation.

For high energy lasers, the tube Fresnel number (square of beam halfwidth
divided by wavelength and by mirror spacing) can vary over a large range
(1 to 10,000). Thus a realistic wave optics calculation, even in the two
dimensional approximation, can require a very large number of mesh points
for large Fresnel numbers. It is difficult to be precise, but the number
of mesh points needs to be of the order of the tube Fresnel number; hence,
as large as 10,000. Thus, the calculation of mode formation in excimer
lasers can require large amounts of computer storage and time. Consequently,
in the present study the approach used was that of determining the scaling
of mode formation properties as a function of tube Fresnel number and
magnification. Calculations were performed at a variety of values of
magnification and Fresnel number. During the course of the work it was
found that we could obtain a larger number of modelling calculations and
at least a few calculations for larger values of Fresnel number than
originally anticipated.

In order to carry out a substantial number of mode formation calculations
as required for a statistical study, it was very desirable to arrange the
computer program to function as efficiently as possible; especially to
produce results as close as possible to the final desired form to avoid the
necessity of hand plotting voluminous resluts. It was also desirable to
extend the code to enable calculation of cases with Fresnel numbers larger
than those that could be treated with the previously abailable code. The
extensions of the wave optics code are discussed in the following sections.




Concurrent experimental investigations of mode formation were carried ou:
at MICOM. The present computation study, including a number of calculations
intended to model specific candidate configurations for experiments, was
coordinated with this experimental work, and are discussed in the following
sect ion.

I1. EXTENSION OF TWO DIMENSIONAL WAVE OPTICS CODE

The two dimensional wave optics resonator code, designated as CAVT7, was
quite adequate for a number of purposes. However, it needed extension for usc
in mode formation modelling studies for resonators of large Fresnel numbers
associated with large excimer lasers. This section brefly discusses the
properties of the CAVT7 code and of the extended code, designated CAV2D,
as they relate to those investigations.

As background information, it may be of interest to consider why a
two dimensional wave optics code is of use. One might suppose that a three
dimensional code would usually be required to deal with problem of laser
resonators. This would be unfortunate, if true, because of the large amounts
of computer storage and computational time that are required for three
dimensional calculations. For a wide class of problems, the complex optical
amplitude, which for a particularly axial location is a function of the two
transverse variables X and Y and can be expressed rigorously or to a
satisfactory degree of approximation as a product of a vnerion of X and a
function of Y. This reduces the overall three dimensional problem to
two independent two dimensional problems. This factorability depends on
having a rectangular symmetry to the overall problem (problems with
circular symmetry can also be reduced to one dimensional problems). Factor-
ability alsc requires that the gain as a function of transverse position can
be expressed as a product of functions of X and Y. This condition is often
satisfied for cases of weakly saturated gain, and in particular for problems
of "empty resonator: type. In summary, there is a large class of resonator
problems for which two dimensional calculations are quite adequate. The
output radiation from an unstable resonator is not factorable in this manner,
because of the obscuration resulting from the feedback mirror. Even for
the problem of progagation of the output radiation the problem is considerably
simpler than a fully general therr dimensional situation. The output can
be expressed as the difference of two functions, each of which is separately
factorable.

Because two dimensional wave optics calculations are of broad applicability,
while three dimensional calculations require more storage and computer time.
We have until recently restircted our work to two dimensional calculations
but have prepared and used a three dimensional code, for other applications.
Restriction to two dimensional problems result in storage requirements
which are modest for most applications because for most lasers the Fresnel
number is not very large, perhaps a few hundred. The required number of mesh
points is only perhaps 2048. This modest mesh point requirement made it
quite feasible to employ several arrays in the CAV2D program to describe
simultaneously (for each round trip) the amplitude at each of several places.
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High energy lasers (e.g., excimer lasers) exist which may have much
larger values of Fresnel number, with tube Fresnel number as large as
10,000, than the class of lasers previously treaced. In order to be able
to carry out reliable and realistic calculations, including adequate resolution
of detail etc., it became desirable to use much larger numbers of mesh points
than needed previously. We accordingly modifed the wave optics code to reduce
the number of separate arrays of complex optical amplitude tu the minimum
possible number (two). This involved relatively little sacrifice of generality
of results, 1t does become necessary to make any desired prints or printer
plots of an array at a certain stage of execution, since the array will be
overwritten at a later stage of execution.

In CAVT7 the required discrete Fourier transforms had been carried out
with an FFT subroutine which was available only in machine language; the
Fortran source code was not avajilable. A separate FFT subroutine, which is
available in Fortran source code, was introduced instead into the CAV2D program
in order to facilitate use of larger amounts of computer memory in certain
cases.

Features were also added for the specific purpose of mode formation
studies. Their explanation requires comments on the earlier mode formation
calculations. Calculations are carried out with randomized phase for the
starting wave, in order to model the effect of the mode buildup from noise.
One is interested in the output optical quality as it affects the far
field intensity distribution. Thus one calculates, after each iteration
(i.e. each round trip of radiation through the resonator) the far field
intensity distribution. For studying mode formation the option had earlier
been provided of calculating and making a printer plot c¢f the far field
distribution after each round trip. One can then examine the succession of
printer plots that are produced by each calculation. This had revealed
certain general features, the fact that after a few round trips there usually
developed a pattern which is similar to the final Fraunhofer pattern, but
which (a) has a maximum intensity less than the final value, (b) has its
highest peak in a direction different from the final "straight ahead"
direction, and (c) displays behavior which is quantitatively different from
case to case. The properties (a) and (b) can best be displayed by a plot
of the relative intensity, and the angular position of the highest peak, as
a function of round trip number and were originally made by hand. 1In
order to avoid the tremendous amount of hand plotting associated with a
large number of independent calculations, the code was extended to optiomally
prepare such plots using the line printer. One could print the far
field distribution after each round trip if desired, but this would
result in an undesirably large amount of output printing. A rather large
number, well over 100, of separate cases were to be treated and it seemed
important to permit optional suppression of the print of far field distribution
after each round trip.

No effort has been made here to describe in detail the steps which are
involved in going from CAVT7 to CAV2D or the detailed features of the codes.
These can be understood by reference to the code listings themselves. The
consequences of the code extension can be noted by observing the enclosed
samples of results. A considerable number of calculations have been performed.

A




Some for larger Fresnel numbers than have previously been attempted. Methods
that would permit modelling of large Fresnel numbers as treated here,
presumably the only calculations for Fresnel numbers this large are those
done with the Horwitz asymptotic expansion method.

ITI. MODELLING STUDIES RELATED TO CO2 EXPERIMENTS

Experimental investigations of transverse mode formation were planned
and conducted at MICOM during the same general time period as that in which
the extended computational modelling studies were being carried out. The
computational modelling was coordinated with the experimental studies. The
initial phase of experimental studies were carried out at MICOM with CO2
lasers; it is this phase of experimental work that will be discussed in the
following paragraphs

The nominal number of round trips for formation of a satisfactory
transverse mode scales as the logarithm of the tub Fresnel number (Ft) and
inversely as the logarithm of the magnification (M) of the (positive branch
confocal) resonator:

NRT = 1n(Ft)/1In(M).

For a typical E-beam initiated, electric discharge pumped C02 laser (EBL),
the tube Fresnel number is of the order of 100. If one considers a typical
magnification of the order of 2.0, one obtains a predicted number of round
trips of about 7. To convert to a typical mode formation time we assume a
mirror separation of L=300 centimeters, for which the round trip time is
given by 2L/c=20 nsec. The predicted round trip time is then about 7 times
this value, or about 140 nsec. Such a time is substantially shorter

than the typical overall pulse width of a CO2 EBL. Thus one would prefer to
employ a resonator with a substantially smaller value of magnification for
such studies, provided the properties of such a low magnification resonator
are otherwise satisfactory. Attention was given to this problem during these
modelling studies.

It must be recognized that there is some practical limit to how small,
more precisely how near unity, the magnification of an unstable resonator
can be made. As M approaches unity, the resonator approaches stable
type with plane mirrors, a type that has long been recognized as undesirable
when approached from the stable resonator side. For magnifications only
slightly in excess of unity, one would expect that the discrimination
between various transverse modes would be very poor. This is manifested in
the general type of calculations being conducted in this study, calculations
which iteratively treat propagation back and forth between mirrors until
self consistency within a multiplicative factor is achieved, by very slow
convergence, or even a failure ever to achieve convergence within a
practicable amount of calculation. Slow convergence of calculations can
also occur when the equivalent Fresnel number of the resonator is near an
integer plus 7/8, e.g. 6.875. The modulus of the ratio of optical amplitudes
at a selected point on successive round trips is used as an indicator of
convergence. This value often displays an oscillatory behavior when
convergence is very slow.

un




"——m

A variety of values of magnification was treated in the overall trend
studies of mode formation, including values of 1.414 and 1.32. For these
values, the general behavior of the calculations seemed satisfactory. 1In
efforts to achieve a relatively long mode formation time for the C02 EBL
experimental studies, exploratory calculations were also carried out for
smaller values of M, including 1.14, 1.184, and 1.195. For these smaller
values of M it was found that the calculations displayed troublesome
behavior, with very slow convergence properties. Also for some of these
calculations the number of round trips required for formation of a satis-
factory for field beam were even greater than the nominal value predicted by
the formula given above. No significance has been attached to the latter
fact, in view of the peculiar overall behavior of the calculations. The
general conclusion which seems to follow is simply that modelling calculations
strongly suggest that one should not operate an unstable resonator with a
magnification as small as 1.2.

For the various calculations with M=1.32, the behavior seemed quite
reasonable. These calculations include not only the M=1.32 cases of the
general trend studies, but also set of calculations with tube Fresnel number
of 81.61 (for possible future reference we mention that these have been
assigned run numbers 483-486) for which the far field was plotted on each
iteration. We therefore tentatively recommended an experimental arrangement
with a magnification of 1.32, and that value has been used. We cannot say
that a slightly smaller value of magnification would not also be satisfactory,
there is no threshold behavior, as far as we know. Note that use of a
magnification of 1.32 gives a predicted mode formation time which is about
2.5 times as long as for a magnification of 2.0. Thus it seemed possible
to push the expected mode formation time for CO2 EBL experiments to the
general range of 350 nsec.

IV. MODE FORMATION CALCULATIONS FOR SCALING STUDIES

As noted, the earlier modelling studies had shown an appreciable degree
of case to case variation in transverse mode formation, and a statistical
study was needed. The present study was planned to include an investigation
of the statistical properties of the dynamics of transverse mode buildup by
performance of wave optics calculations which determine the transverse
distribution of intensity and phase in the resonator and the resulting far
field intensity distribution on successive round trips following the initiation
by a wave with randomized phase distribution.

The average number of round trips required for formation of an output
beam of satisfactory output quality, and the statistical spread of this
number, was to be determined for each of several sets of resonator parameters.
The numerical quantity of modelling calculations was not specified, but
was expected to depend on computer time and memory requirements and availability.
These requirements are quite substantial for the larger values of Fresnel
number, which are of greatest interest for excimer applications. Nevertheless
it has turned out that quite a large number (over 200) of separate mode
formation modelling calculations have been performed.




A relatively modest number (less than 200) of mode formation modelling
calculations would presumably be adequate to determine the statistical
properties for a particular combination of tube Fresnel number and magnifica-
tion. Unfortunately, the Fresnel numbers of greatest importance for the
excimer applications are quite large (of the order of 10,000). Reliable
calculations for such cases require a very large number of transverse mesh
points (number of mesh points comparable to or somewhat larger than the
Fresnel number). At the outset of this work it appeared that such calculations
would be entirely unfeasible. It has turned out that we can barely reach
the values of Fresnel number which excimer lasers are likely to have, but
the computer time requirements are quite large. The investigation of mode
formation properties has therefore proceeded largely in terms of a scaling
study, as was originally planned.

Calculations have been carried out up to reasonably large Fresnel
numbers, as planned. In order to extend the results to the excimer range,
as well as to gain knowledge of the scaling trends for general purposes, we
have carried out mode formation calculations for a number of combinations of
Fresnel number and magnification. 1In this way one can dete nmne the scaling
trends, and use them as a means to predict the average and itistical spread
of the number of round trip times required for satisfactory de formation
for typical excimer lasers.

The combination of (a) a requirement to perform severa. :'‘vidual
(statistically independent) calculations for each set of re. - .r parameters,
led us to carry out a rather large number of individual calcuiations. Some
discussion of the individual calculations will be given in this section. To
investigate statistical properties and scaling trends it became virtually
necessary, because of the large volume of results, to prepare auxiliary
computer programs.

Individual mode formation modelling calculations have been assigned
run numbers, which will serve as a convenient method for referring to
particular runs and the associated plots of results. The plots which are
prepared in a form suitable for inclusion in this report by an auxiliary
computer program MFLPQ are included. The run numbers are listed on the
plots, and take the place of Figure numbers.

A large fraction of the calculations have involved resonator magnifications
of approximately 1.32, 1.414, 1.587, 2.0, 2.8284, and 4.0. The expected
number of round trips required for mode formation is strongly dependent on
magnification, being only one-fourth as large for a magnification of 4.0 as
for 1.414., Consequently the results for smaller values of magnification can
show a greater richness of detail in fluctuations of intensity and angular
position prior to setting down.

The calculations have largely employed tube (outer) Fresnel numbers
which ranged in multiples of 2.0 from 76.8 to 1228.8, with a few cases going
to 2457.6 and 4915.2.




| Because of the inherent nature of plots generated by computer plotters,
the plots of individual runs are rotated 90 degrees on the page as compare .

to conventional plots. To orient cach plot in the manner associated wiin
conventional (e.g. hand drawn) graphs, each page would need to be rotated so
that the label "IP/I0" is on the left hand vertical border, and the label
"IHE1A" is on the right hand vertical border. The values @ IP/I0, i.e¢. of th,
ratio of the peak intensity on a particular round trip to the ideal (uniphase)
value, are plotted using the character "X". The variable THETA is the angle,
measured in units of the diffraction angle (ratio of wavelength to near field
output beam width), between the nominal, straight ahead direction and ti.
direction at which the highest intensity is found after cach resonator

round trip., The values of THETA are plotted using the character "+, T
number of the round trip is indicated, 1, 2, 3, etc. The scale size nses in
connection with the round trip number is different among various pl.oto,

vnly integer values are meaningful.

In the plots, IP/I0 ranges from 0 to 1.0. It can be noted that he vaiu.
of this parameter is often quite small, perhaps (.1 or less, for the ¢irst
cne or more round trips, In the plots, THETA varies from -5.0 to +%,

diffraction angles. It can also be noted that the value of THETA for the

tirst one or more round trips is sometimes several diffraction anvie- in
magnitude. We emphasize, for definiteness, that the indcpendent variatl.

in the plots is the actual round trip numbers. In later summary aac statists ol
plots the independent variable is instead a normalized paramcter.

For each mode formation modelling calculation, the principal propertics
interest are: (1) the number of round trips, perticularly as compared to the
predictions of the nominal formula, required to produce an IPF,/10 value which
has reached, and maintains on later round trips, a large fraction, anc
(2) the number of round trips, particularly as compared to the predictions of
the nominal formula, required to produce a THETA value which has reached, and
maintains on later round trips, a magnitude wh'-zh is rather small (less than
half a diffraction angle). F¥or the entire set of such calculations, and/or
for various subsets, the statistical variability of both the intensity
and angular properties is of major interest.

In general, the mode formation seems reasonably complete within a number of
round trips given by the nominal formula, the ratio of logarithms of tube
Fresnel number and magnification. But it is clear from examination of the
plots that there is a significant statistical spread in the results. To
facilitate examination and analysis of the statistical properties, a separatc
computer program MFRSCHPLOT was prepared and used.

V. COMPUTATIONAL FACILITIES FOR ANALYSES OF MODE FORMATION RESULTS

The general intent in the mode forma“*ion portion of this work has been
to model the build up of transverse modes in unstable rescnators which are
reasonably typical of those to be employed in the DARPA excimer program as
a means of investigating the significant effects which will arise experimentally.
The general approach is described elsewhere; essentially ocne models the starting
wave with a wave of uniform intensity but randomized phase.




The statistical properties of mode build up were investigated by performing
a number of independent modelling calculations, and performing statistical
analyses of the combined results. It was realized at the beginning of this
work that the amount and statistical significance of the overall results
would be dependent on the volume of calculations which could be performed
within the limits of manpower, computer availability, memory, and speed. It
was not at all clear at the outset how large a volume of calculations could
be performed during this study. It has in fact turned out that quite a large
volume of calculations have been performed, some 200 moderate to very large
calculations have been performed. The overall course of the work has been
affected in various ways by features of the various computers and ancillary
equipment which have been used. Some of these features and their significance
will be described in the following paragraphs.

For visualization of computed results it is desirable to have some form
of plotting capability in conjunction with computations. In the present case,
this seems to be a fairly general situation, while it 1is possible to prepare
"smooth” line plots, i.e. moderately high resolution plots, of computed results
as the computations proceed, it is time consuming and expensive to do so.
Such plots require use of separate facilities which must be user operated
(i.e. operated by the investigator or his direct associates rather than by
computer operator personnel) separately from and independent of the numerical
computations themselves. It would seem desirable to have available something
like a Tektronix plot capability which can simply be ordered up by the submitted
run deck itself.

In the absence of automatically obtainable line plots, one can prepare
so called "printer plots' by suitable programming. The plots are necessarily
discrete rather than smooth in appearance, but are satisfactory in many
respects. To minimize the degree of '"coarsenees' of the plots one tends tn
use a large portion of the maximum number of positions (ofter 132) which are
available across the printer paper, which is considerably wider than ordinary
writing paper or typewriter paper. We have for simplicity often used 100
positions for the plotted points themselves plus several more columns for
lables, tic marks, etc. At the beginning of our work on mode formation the
CAVT7 computer code had a printer plot provision for the far field intensity
distribution. Initially in the mode formation studies we had extracted by
inspection of the far field plots the angular position of the highest
intensity point in the far field and also the relative intensity at the point
for each resonator round trip. The peak intensity and angular position as
a function of round trip number were then plotted by hand in a separate
procedure.

When it was clearly realized that mode build up is statistical in nature
and requires a number of statistically independent calculatjons for suitable
modelling, it became clear that the extraction and plotting of the peak
intensity and angular position as a function of round trip number should be
automated. This was accomplished in a subroutine MFLPP (mnemonic for '"mode
formation line nrinter nlot"). The plot occupies somewhat over 100 positions
across the printer paper. For convenience it was arranged that one line
was usually skipped between each line which is used for plotting results of
a particular round trip. Thus some plots occupy more than one printer page.
The plots are optional but were almost always called for in the input data
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for computer runs in the present work. It is particularly convenient

that the plots are entirely av*umatic and require no further effort or
intervention by the investigator, and are physically a part of the overall
printed output.

From inspection of each (MFLPP) plot one can make an assignment of the
approximate number of round trips which were required in that instance for
obtaining a certain level of relative pecak intensity (about 90 percent) and
also for obtaining and maintaining a desired directionality, within one-half
of the diffraction angle from the nominal straight ahead direction. It
initially seemed preferable to deliberately have human intervention in
assigning values of the "required number of round trips", partly because of
uncertainty as to what the criteria for satisfactory mode formation should
be as well as of course to simply examine the various plots to take note of
any trends that can be spotted, including possibly entirely unexpected ones.

A considerable number of runs were examined and subjected to preliminary
analysis in the fashion just described. This initialy approach was limited
to consideration of only the number of round trips required before the mode
can be said to be satisfactorily formed, with no information obtained about
the spread of results prior to its settling down to a satisfactory mode.
Also the criteria for judging when the mode is felt to be satisfactorily
formed introduces a substantial element of subjectivity into this approach.
After a considerable amount of this work had been done, it appeared that a
different approach was desirable.

Rather than limiting statistical analyses to the extimated numbers of
round trips required for satisfactory completion of the mode formation process,
it seemed preferable to include in the analyses the full history of the
mode formation process, the angular position of the most intense for field
point and its relative intensity for each round trip. For this purpose it
became necessary to put into machine readable form the results of the rather
large number of mode formation calculations which had been performed. This
was done, and involved keypunching, checking, and further manipulation of
several thousand data cards. This card images were eventually stored on
mass storage and on magnetic tape, to facilitate repeated input to the
computer as needed for further analyses.

V. COMPUTER PROGRAM MFLPQ FOR MAKING LINE PRINTER PLOTS OF MODE FORMATION
RESULTS

It was also realized that a modified computer generated graph of the
type produced by the MFLPP subroutine would be desirable in order to present
the principal computed results in conveniently readable report form. Two
aspects were concerned. First, the routinely generated MFLPP plots are
wider than typewriter paper, this porblem could be solved by use of a
reducing photocopy operation during or prior to preparation of the technical
report presenting the results of this work, although there would be some
addit ional complications due to the fact that some of the plots occupy
more than one printout page. Second, the plots were all on the "striped"
side of the printer paper, which does not produce a particularly pleasing
photocopy. For reasons that are not clear to this author, mainframe computer




installations seem to prefer printing on the "striped" side, and there is
some inertia, and additional control card preparation, involved in getting
printout on the clear white side of the paper. The upshot of this is that
while it is quite feasible to get an occasional run printed on the white
side, it would be difficult to get numerous routine runs printed in that
fashion. It is quite remarkable that such mundane details became involved
even when carrying out rather large scale computations. It became desireable
to prepare a separate computer program for preparing printer plots of mode
formation results, similar to the MFLPP plots, in a size and format suitable
for reporduction in a technical report.

Although a printer plot progarm such as was needed could have been prepared
directly for a mainframe computer, it happened to be convenient to prepare
the program with a desktop computer and associate printer which ordinarily
uses typewriter sized paper. This was particularly convenient bhecause trial
plots could be made and examined directly on typewriter sized paper and the
program immediately adjusted as needed. It also happened that the Fortran
capability of the desktop computer greatly facilitated such testing and program
development, sicce one did not have to go to a mainframe installation, or even
use the desktop computer as a remote terminal facility operating in terminal
demand mode, for such program development. The resulting computer program,
named MFLPQ for similarity to MFLPP, includes optional features which are ,
not present, or needed, in MFLPP. For greater clarity of presentation, one '
or two lines are skipped between the plotted line for each round trip in '
cases where the total number of round trips is small compared to the maximum
number that can be presented on a typewriter sized page.

There were several possibilities with respect to preparation of typewriter
paper sized plots of mcde formation. Even though the data had been re-entered
into punched cards, which cannot be directly read into a desktop computer,
the desktop computer could be used to produce plots. This could be accomplished
by transmitting portions of the plot data over a telephone line and modem form
a mainframe computer, avter being read in from cards, to the desktop computer.
This mode of operation was in fact utilized to a limited extent, but was not
used for the bulk of the plotting. Instead the Fortran program which had been
developed on the desktop computer was transmitted in Fortran source form to
the mainframe computer over a phone line and complied on the mainframe computer.
The program was then run on the mainframe computer, using one or the other of
two options. One option, which was used in a limited fashion, involves
operating the mainframe computer in terminal demand mode from the desktop
computer, transmitting the output over the phone line to the desktop computer,
then printing on the typewriter sized printer. This produces quite satisfactory
plots and avoids the complexities of getting numerous sets of output data
printed on white side of paper at mainframe installation. However, the
large bulk of plots (about 200 pages) ruled against doing all the plots in
this mode of operation. For the final plotting, we switched to printing as
well as calculating with the mainframe computer, and use of suitable control
cards, etc., to get plots on white side of paper. The plots still do not
have as great a contrast as would be desired, since a fresh printer ribbon was
not in use on the mainframe printer.
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For performance of the various statistical analyses it was desirable
to be able to access the entire "database' of results from some 200 calculations
simultaneously. This ruled out direct calculations with the desktop computer
which does not have that much mass storage available, although the resulting
plots themselves can be transmitted over a phone line and printed on typewriter
sized paper.

VII. COMPUTER PROGRAM MFRSCHPLOT FOR SEARCHING OUT MODE FORMATION RESULTS
AND PLOTTING THEM (AND MAKING STATISTICAL CALCULATIONS AND PLOTS)

When this computer program began, the intended function (as suggested by
the program name, which is a mnemonic for '"mode formation search and plot"
was to search out selected sets of runs according to various criteria and plot
them as a group. To prepare a plot in which the number of runs had produced
results with that value would be represented by successive letters of the
alphabet. This form of presentation enables one to readily visualize the
statistical spread of results. It was desired that various sets of selection
criteria could be used. Specific statistical calculations and plots were later
added to the program and are an important further function.

The first type of selection criterion was the identifying "run number",
RUNNO, which had been assigned to each mode formation calculation as a sort of
"pseudo serial number" identifier. An input data parameter, SRCHRN, of type
LOGICAL, is read in at essentially the start of MFRSCHPLOT execution. What
its value is ".TRUE." the program reads in a set of run numbers which are to
be located, and then proceeds to locate them.

The second type of selection criteria is used whenever the input value of
SRCHRN is ".FALSE."; in such cases the computer reads in a set of test values
of five parameters. These paramenters are TXNF2, TXMAGl, TEPSE, TXNMIR, and
TYSEED, the initial "T" dencting that they are test values for variables
which are as given by the remainder of the test variable name. For instance,
the value of TXNF2 (assuming it is greater than a certain fraction, 0.001),
is the test value for the variable XNF2, which is one of the identifying
variables contained in the ''database'" which consists of defining parameters and
results of mode formation computer calculations, To ignore any member of
the set of test parameters one merely assigns it a value of -1.0.

With this program design one can readily select for consideration all
runs which agree with any specified set of test variables which are included
in the overall set of five. As a special case one can set all five test
parameters to -1., in which case the program will select all members of the
set of computed results for further consideration. The requirement that
selected runs shall satisfy more than one criterion is accomplished by use
of a set of logical variables, L1, L2, etc. and use of the logical ".AND."
function of all five. Each parameter for which the input test value is
negative produces a ".TRUE." value of the corresponding logical variable,
as also occurs for each case of a numerical match.




The principal interest is in the second of the two above described
selection criteria, and the remainder of this discussion will be limited to
that case. The total number of "matches:, of computed results which agree
with the test parameters as mentioned above, is counted and assigned to the
variable TOTNOM. Account is kept of the runs which are selected by assigning
values to a array MATCH(I), where 1 range from 1 to TOTNOM. The value of
MATCH(I) is the first index of the doubly subscripted array of sets of results
which form the "database." For instance if the second of the sets of results
which "matches”" a given set of test variables is the seventh of the overall
sets of results, then MATCH(2) is set to 7. By use of MATCH(I) as a set
of array indices, the program can readily reference the appropriate data for
later manipulations.

After having found the set of "matches", of runs which satisfy the desired
criteria, the MFRSCHPLOT program proceeds to print a list of the run number
which have been selected, and also a list of all the identifying parameters
{XNF2, etc.) for the selected runs. It then generates printer plots of
combined results for this set of runs, listing in the printed figure caption
the number of computer modelling runs which are bieng represented and the
selection criterial which have been employed. Two plots are produced, one for
the peak value of relative far field intensity, the other for the angular
position of the peak. The plots naturally have the general appearance of
individual plots produced by the MFLPP and MFLPQ printer plot programs.
Instead of using a single character (X or.) to represent a single result,
these plots use various letters of the alphabet to represent the number of
runs for which the results fall with the specified (necessarily discrete)
range. Thus a letter "A" appears at any position where one and only one mode
formation calculation has produced a result with that value, the letter
"B" appears where two calculations have produced a result with that value.
Such "combined plots" are always produced, i.e. no input parameter is used to
specify whether to produce sudh plots or not.

The second type of calculations and associated set of plots is optional,
being controlled by the input parameters STATSC (mnemonic for "statistical
calculations"), STABLE ("statistical table"), and SPLOTS ("statistical plots").
The associated calculations, print of table, or plot is performed only
if the input parameter is zero.

Statistical calculations are performed by a subroutine MEANSD (mnemoinc
for "mean and standard deviation') if STATSC is zero. The mean and standard
deviation of the intensity and angular position are separately calculated
for each value of the independent variable, closely related to number of
round trips in the resonator. Intensity and angular position calculations
are carried out by separate calls to the subroutine.

If STABLE is zero, or blank on the input data card, a table giving the
mean and standard deviation for both intensity and angular position is printed.
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1f SPLOTS is zero, separate printer plots are made for intensity and
angular position, each of which displays the value of the mean by the letter
"M". The statistical uncertainty of the set of results is indicated by
printing the letter "S" at positions corresponding to one standard deviation
more and less than the mean value, except that it is omitted if it would fall
outside the plot. Dots are used to fill in the space between the letters
"S" and the '"M". Such plots are perhaps the most informative of all types
of display we have used in this work.

VIII. DISCUSSION OF RESULTS

The collection of results of mode formation modelling calculations is
perhaps most readily visualized by reference to the several plots of the type
which are labeled as '"combined results'; such labelling easily distinguishes
them from plots of individual calculations, which are labelled at "Run XXX."
These are of two subtypes, which will be referred to as scatter plots and
statistical plots. The two subtypes are not explicitly distinguished by
their labels.

For each cf these combined results plots, the independent variable
represents twenty times the normalized value of the round trip number. For
example, an independent variable value of 32 corresponds to a number of
round trips which is just equal to 1.6 times the nominal value (ratio of
logarithms of tube Fresnel number and magnification). This is different
from the independent variable used in the plots of individual caculations,
and permits meaningful inclusion on the same combined results plot of results
obtained for various combinations of resonator parameters. The dependent
variables, IP/I0 and THETA, range from 0 to 1.0, and from -5.0 to +5.0,
respectively, as in the plots of results of individual rums.

In the scatter plots a measure of the 'density" of values is indicated
by successive letters of the alphabet, with "A" corresponding to the fact
that only one run of the group considered produced a value within the discrete
range involved, the letter "B" corresponding to two such runs. Separate
scatter plots were produced for IP/I0 and for THETA.

From the scatter plots of IP/IO one can readily discern a pronounced
statistical variability in the earlier stages of the mode formation process.
In fact, there is still considerable spread for values of normalized round
trip number for which the IP/I10 values are clustering about a moderately
large value, say 0.80. From inspection of the full set of such plots one
might perhaps subjectively conclude that the transverse mode has achieved a
resonably good intensity value within the nominal number of round trips,
but there is scatter corresponding to a substantial fraction of cases
which require a larger number of round trips for satisfactory mode formation
as measured by relative peak intensity.
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The scatter plots of THETA indicate a very broad angular spread in early
stages, and suggest a monotonic decrease in angular spread as round trip
number (and hence time) increases. (One would perhaps subjectively conclude
that the angular spread has become and remains moderately small after the
number of round trips reaches its nominal value (20 units for the independent
variable in tha scatter plots), but there is still a further noticeable
decrease in angular spread at later times.

A more quantiative presentation of the statistical properties of the
mose formation results is given in what we designate as the statistical plots.
The data which has been obtained from 'sorting” of the overall set of runs
to find those which match specified sets of parameters has already been
generated in preparation of the scatter plots. For the statistical plots
there is a further stage of calculation in which the mean and standard
deviation of all values falling at each selected value of the independent
“variable are computed; the mean and standard deviation are then indicated
on the statistical plots. There is a separate plot for intensity and for
angle (just as for the scatter plots). The character "M" represents the mean
value. The character "S" is plotted at a distance above and below the mean
which is equal to the computed value of the standard deviation, of course
points for which the upper "S" would fall off the top of the graph are
not plotted.

The statistical plots for IP/I0 typically are concave upward for small
values of the independent variable, then tend to be straight for IP/I0 near
one-half. and finally become concave downward. This can be roughly described
as sort of "S" shape, through the curvature is smaller than one tends to
associate with that letter. In any event, the trend is clearly monotonically
upward, as one would certainly expect. Near the central part of the plot,
there is no clearly discernible trend regarding the magnitude of the standard
deviation. The standard deviation is relatively small for both extremes
of the independent variable, as it would almost have to be. The statistical
spread is still quite substantial, with a standard deviation of the order of
0.1, when the number of round trips has reached its nominal value. From
the statistical plot for IP/I0 obtained from the combined results of all
198 calculations, one would conclude that the mode is fairly well, but not
fully, formed after a number of round trips equal to the nominal value.

The statistical plots for THETA indicate a standard deviation of some
three or four diffraction angles at very early times, and a monotomnic
decreage with increasing value of independent variable. The decrease in
standard deviation apparently does not become pronounced until a substantial
fraction of the nominal number of round trips have occurred. From the
statistical plot ofr THETA for the combined results of all 198 calculations,
one would conclude that the angular spread has become less than one diffraction
angle after a number of round trips equal to the nominal value. This seems
a fairly well formed mode, although the angular spread clearly decreases
further.

The angular spread can be at least qualitatively fitted by a Gaussian
function of normalized round trip number. The value of SDT(T), where SDT
means standard deviation for angle THETA as a function of time T, can be
expressed as

1




SDT(T) = 3.6 exp[-2(T/TN)**2},

where TN is the nominal time for mode formation. This predicts standard
deviation values of 3.6, 2.2, and 0.5 diffraction angles at times corresponding
to independent zero, one-half, and one times the nominal mode formation time,
respectively. We emphasize that no quantitative curve fitting was dcne to
obtain the above expression; it represents only an eyeball fit. The significant
point is merely that the behavior of the plot is qualitatively similar to that
of a Gaussian.
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TUBE FRESWEL NUMFER=  207.20C00Y,; YAGNIFICATION=2,00003

ALIGHMENT EPSL= JCOCCUC,;NO OF MESH PLINTS ON MIRROK= c5¢€.
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RUA 11<. TRANSVERSE MOUE FORYATION, RELATIVE VALUES OF
CENTRAL FAR=-FIFLD TINTENSITY IP/IT, ARE INDICATED 2Y X.

TRE ANGLE THETA ~“ELASLRES THE DEVIATION (IN UNITS CF A
DIFFCACTICN ANGLE, I.Ee APERTURE WwIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELL INTEANSITY FFO™ STRAIGHT-AHEAD DIRECTICN.
Tuse FRESNEL NUMBeRs T0U7,2C000;YACGNIFICATION=2.00002

ALIGHNMENT EPSL= 20700 ,;N0 UF YESH POINTS Ot MIRROR= (%8,
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RUN 181. TRANSVEKSE YODE FORMATION. RELATIVE VALUES OF
CEMNTRAL FAR-FIELD INTENSITY IP/IC, AKE INDICATED BY X,
THE ANGLE THETA MEASURES THe DEVIATION (IN UNITS COF A
DIFFRACTIGN ANGLE, leEe APERTURE wIDTH/WAVELENGTH) OF THE POINT

OF MAXIMUM FAR-FIELL INTENSITY FROM STRAIGHY-AHEAD DIRECTION.
TUBE FRESNEL NUMEBERS= 7¢48C0Cu0,; YAGNIFICATION=1,41617
ALIGNMENT EPSL= LCO0COC;NU OF MESH PCINTS ON MIRROR= 256,
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RUN 182« TRANSVERSE MODE FORMATION., RELATIVE VALUES OF
CELTRAL FAP-FIELO INTENSITY IP/IT, AFRE IANCICATED uY X.

THE AENGLE THETA YEASURES THE CEVIATICN (IN UNITS OF A
DIFFRACTION ANGLE, I.Ee APERTURE WIDTR/WAVELENGTH) OF THE POINT
OF ¥AXIMUM FAR-FIELD INTENSITY FRO™ STRAIGHT-AHEAD DIRECTION.
TUEE FRESNEL NUMPBER= 7€ oBLNGC,¥AGNIFICATION=1,41417
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RUN 1867,

CENTRAL FAR=-FIELD INTEANSITY IP/IC,
THE ANGLE THETA MEASURES THE DEVIATICN (IN UNITS OF A

+4+4 THETA +44

5.0

TRANSVERSE MODE FORMATION., RELATIVE VALUES OF

ARE INDICATED oY X,

DIFFRACTION ANGLE, I+Es APERTURE wIDTH/WAVELENGTH) OF THE POINTY
OF MAXIMUM FAR-FIELD INTENSITY FPOM STRAIGHT~AHEAD DIRECTION.

TUBEE FRESNEL NUMBER=

ALIGNMENT

EPSL=  .00000;NO OF YESH POINTS ON MIRROR=

76 ,BCCC0;YAGNIFICATION=1.41417

256,
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RUN 184, TRANSVERSE MODE FCURMATION. RELATIVE VALUES OF
CEMTRAL FAR=-FIELD INTEMNSITY [P/1C, AFE INDICATED BY X,

THE ANGLE THETA “EASURES THE DEVIATICON (IN UNITS OF A
DIFFRACTION ANGLE, I.ts AFERTURE wIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD D IRECTION.
TUSE FRESNEL NUMBERS= 74.8C0CC,; MAGNIFICATION=1,.41417

ALIGNMENT EPSL=  .00CCC;Nu OF YESH PCINTS UN MIRROR= .S¢.
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RUN 165+ TRANSVERSE MCODE FORMATION., PRPELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/ICQ, AFE INUICATED BY X,

THE ANGLE THETA VMEASURES THE ODEVIATION (IN UNITS OF A
DIFFFACTICN ANGLE, IosEe APEPRTURE wIDTH/WwAVELENGTH) DF THE POINT
CF MAXIMUM FAR<-FIELD INTENSITY FFOM STRAIGHT-AHEAD DIRECTION,
TUEE FRESNEL NUMBER= 153,600C0,AGNIFICATION=1,41417

ALIGNMENT EPSL= +COCGC,;NC OF MESH PCIANTS ON MIRROR= 256.
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RULN 1t¢. TRANSVERSE YOrE FORMATION. RELATIVE VALUES CF
CeENT+AL FAR-FIELD INTENSITY IP/I1C, ARE INDICATED BY X,

THF ANGLE THETA MYEASULRES THE DEVIATICN (IN UNITS CF A
DIFFSACTICN ANGLE, Iote APEFTUFE wIDTH/WAVELENGTH) OF THE POINT
NF VMAXIMUY FAR-FIELL INTENSITY FRQO¥ STRAIGHT-AWEAD DIRECTION.
TUSE FRESNEL NUMZ2ER=  1S7,6 COC,;vAGNTFICATION=1.,41417

ALIGNMENT EPSL=  o7C20C0;%u OF YESH PCINTS ON MIKRQOR= 256,
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RUN 167+ TRANSVERSE MOUE FURMATION. PELATIVE VALUES OFf
CENTRAL FAR-FIELD INTENSITY 1P/I0, ARE INDICATED &Y X,

THE ANGLE THETA “EASURES THE DEVIATICN (IN UNITS OF A
DIFFSACTICN ANGLE, I.E. APERTURE wIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FPO¥ STRAIGHT=-AHEAD D IRECTION.
TUSE FRESNEL AUMBER= 152,6(N0C,¥AGNIFICATION=1,41417

BLIGAMENT FPSL=  L00COC;NU CF YESH POINTS ON MIRROR= 2S¢,
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RUN 18E, TRANSVERSE YODE FORMRTION, RELATIVE VALUES CF
CENTFAL FAR-FIELD INTENSITY IP/I1C, ASE INLICATED a3Y X,

Tet ANGLE TRETA MEASUKES THE DEVIATICN (IN UNITS OF A
DIFFFACTICN ANGLE, IeEs APERTLPE WIDTH/WAVELENGTH) OF THE FOINT
OF YAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT=-AHEAD DIRECTICN,
TLUZE FRESANEL NUVBRER= 152,6000C,;“AGNIFICATION=1.41417

ALIGNMENT EPSL= s CCCOC,;NU OF MESH PCINTS ON ¥YIRRQR= 25¢,
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e 180, TRANSVERSE YOuE FORMATIONS. RELATIVE VALUES OF
CenNTRAL FAR=FICELD INTENSITY IP/IC, AFE IMDICATEC 3Y X,

Tng ANGLE THETA ~YERSURES THE DEVIATICH C(IN ULANITS OF A
DIFFFACTICON ANGLE, l.Es APEFTURE wlOTH/WwAVELENGTH) OF THE POINT
OF MAXIMUM FAR=-FIELD INTENSITY FPOM STRAIGHT-AHEAD DIRECTICN,
TUSE FRESNEL NUMEEE=  TO07,2C5C0;¥ACNIFICATION=1.41417

ALIGNMENT EPSL=  LO00C0LU,NU OF YESH PCINTS ON MIRROR= 25¢,

35




T.C YRy 1w/ XY 1.

. . . . . . . . . . .

<9

. . > + L,

- . ‘ .

. X .

L . x .

i4 . Y + .

- . A - .

B . X + .

- . X + .

- . A + .

I . + X .
11 . + X :
1 . + X o
17 . + X .
14 . + X .
17 . - ¥ .
14 . + X .
17 . + X,
1 * * oo
1c . + X .
<0 . + X .
1 . + X .
Sd . + X .
E? * + y [ ]
s . + o,
‘:' . + X e
N . - X .
<7 . + X e
< . + F S
I~ . + A e

® 85 0 9 5 5 0 5 2 & 20 S0 0 0SS S0 000 S L S 0 IS G LB NS s 20N
. . . . . » . . . . .

o3 e THET: +e+ 5.¢

n

L™ 19¢C. TRANSVERSE MCLE FORMATION. RELATIVE VALUeS OF
CEVTRAL FAR-FIELD INTENSITY IP/17, ARt INDICATED BY X,

THE ANCLE THETA YEASURES TH:L DEVIATION (IN UNITS OF
CIFFPACTION ANGLE, l.8Es APERTURE wIDTH/WAVELENGTH) OF THE POINT
OF YexINUY FAR-FIELD INTESNSITY FRQOY STRAIGHT=-AHEAD DIRECTICN,
TuPE FRESIKEL NUwWRgFR= X07.20000,¥ACNIFICATION=1.41417

ALTUNMENT EPSLS= « 2GC0C0; Ny UF MESH PCIWTS ON MIRROR= (50,
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; RUN 191 TRANSVERSE N¥OCUE FURMATION. RELATIVE VALUES OF
CENTFAL FAR-FIELD INTESXSITY IP/IC, AFE INCICATED »Y X,
THE ANGLE THETA YEASURES THE DEVIATICN (IN UNITS OF B
DIFFFACTIUN ANGLE, Ie€e APERTURE wIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUY FAR~FIELD INTENSITY FPO™ STRAIGHT-AHEAD [ IRELTION,
TU%E FRESNEL ANUYPER= 207.2.000,"AGNIFICATICN=1,.41417
ALIGHNNMENT EPSL= LlL20C,%C OF ESn PCQINTS ON YIRROR= 2S¢,
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Ruh 192, TRANSVERS: ¥OutE FORMATION. RELATIVE VvALUES OF
CE"TSAL FAR=-FIELD INTENSITY IP/1C, AFC INUGICATELD 3Y X,

Tt &%GLE THETA MEASURES THE DEVIATICN (IN UNITS OF A
DIFFACTIUN GNGLE, I,E. AFERTURE wlIDTh/wAVELENGTH) OF THE POINT
NF SAXIMUM FAR-FIELD INTENSITY FoO¥ STRAIGHT-AHEAD DIRECTIOCON,
Tuet FRESNEL NUMMER=  207.2C0C0C;~MAGNIFICATION=1,41417
ALTOUNMENT EPSL= «000ul;NO GF *ESH PCINTS ON MIRPOR= 25¢.
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RUN 201+ TRANSVERSE MOOUE FORMATION. RELATIVE VALUES OF

CENTFAL FAR-FIELD INTELSITY IP/1C,

APE INODICATED BY X,

THE ANGLE THETA “EASUKES THE DEVIATICAN (IN UNITS OF A

DIFFRACTIQN ANGLE, Iete APERTURE WwWIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUY FAR-FIELD ISTENSITY FPOM™ STRAIGHT-AHEAD DIRECTION,

TUPE FRESNEL NUMBER= 7€.8C000;,¥YAGNIFICATION=1,31976

ALIGNMENT EPSLS=

«30CCC,NG CF YESH POINTS ON MIRROR= (S6,
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RUMN cG2. TRANSVERSE ¥OUuE FORMATION., RELATIVE VALUES OF
CENTRKAL FAR-FIELD INTENSITY IP/IT, ARE INDICATED SY X,
ThE ANGLE THETA SpASURES THE ODEVIATICH (IN UNITS OF A

DIFFRACTION ANGLE, lets APERTURE wIDTh/WAAVELENGTH) OF THE FOINT
S Of MAXI®UN FAR-FIELD INTENSITY FFQ¥ STRAIGHT-AHEAD D IRECTICON,

| TUZE FRESHEL NUMEERS= 7€.80000;, *AGNIFICATION=1.2199¢

; ALIGNMENT EPSL=  JCCCO0;NU OF MeSH PCINTS ON MIRROR= (¢Su.
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RUN ¥18, TRANSVERSE MOiLE FORWATION. RELATIVE vALUYES OF
CENTRAL FAR-FIELD INTENSITyY IP/IC, ARE INODICATED BY X,

THE ANGLE THETA VYEASURES THE DEVIATICN (IN UNITS OF &
DIFFFACTIUN ANGLE, I+.Ee APERTURPE WIDTH/WAVELENGTH) CF THE POINT
OF MAXIWMUY FAR=FIELD INTENSITY FFO™ STRAIGHT-AHEAD DIRECTION.
TUBE FRESNEL NUMSER= 152,60000,YAGNIFICATION=..00003

ALIGNMENT EPSL= «CCOJ3C,;NO OF “ESH PCINTS ON MIRROR= S12,
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RUN 319. TRANSVERSE MOOE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/10, ARE INDICATED BY X,

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, l+Es APERTURE WIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR=-FIELD INTENSITY FPOM™ STRAIGHT-AHEAD O IRECTION.
TURE FRESNEL NU%BER= Z07,2CC00,™AGNIFICATION=2,00003

ALIGAMENT EPSL= .CO0COC;NO OF MESH POINTS ON MIRROR= 512,

59




phtulinalaEmneahs

7.0 XXX 1Pr1c Y XX 1.0
2 : X + :
N x ;
4 : X + :
< . . . )
e . . X Z
7. . x )
£ x :
s . , X I
1C : + X :
"o, . x .
12 > X
17 : + x:
14 : + X :
1¢ . + x:
1¢ : + X :
17 : + x:
1¢ : + x:
19 : + x:
<0 : + X :

0 0 0 € 0 000 P 0 S0 SO SO RS OO 0PN O PP LS et N0 g 00

5,0 ‘et THETA +4e 5.0

RUN 3120, TRANSVERSE MODE FORVATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/IC, ARE INDICATED BY X,

ThE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A g
DIFFFACTIUN ANGLE, I.E. APERTURE WIDTH/WAVELENGTH) OF THE POINT [
OF MAXIMUM FAR-FIELL INTENSITY FROM STRAIGHT-AHEAD DIRECTION. !
TUPE FRESNEL NUMPER= 207.2C00C,“AGNIFICATION=2,00002 :
ALIGNMENT EPSL= +00000,NL OF MESH PCINTS ON MIRROR= 512,
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RUM 3217. TRANSVERSE MOLE FORMATION. RELATIVE VALUES OF
CENTAAL FAR-FIELD INTENSITY IP/10, ARE INDICATED BY X,

THE ANGLE THETA MEASURES THE DEVIATION (Il UNITS OF A
DIFFRACLTION ANGLE, Iote APERTURE WwIDTH/wWwAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FPO™ STRAIGHT~AHEAD DIRECTION.
TUGE FRESNEL NUMBER= 307,20000,“AGNIFICATION=2.00003

ALIGMNMENT EPSL=  ,0000C;NO OF MESH POINTS ON MIRROR= 512,
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; RUN 122. TRANSVERSE MOLE FORMATION. RELATIVE VALUES OF
f CeENTRAL FAR-FIELD INTENSITY IP/IC, ARE INDICATED BY X,
THE ANGLE THETA MEASURES THE DEVIATICAN (IN UNITS OF &
DIFFFACTION ANGLE, I.E. APERTURE wIDTH/WAVELINGTH) O0F THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROY STRATIGHT-AHMEAD DIRECTION.
TUke FRESNEL NUMEeR=  207,20C0C;»AGNIFICATION=2,000073
ALIGNMENT EPSLS= «COCO00;,NC OF MESH POINTS ON ¥YIKROR= 512,
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RUN 122, TRANSVERSE MOUE FORMATION., RELATIVE VALUES OFf
CENTRAL FAR-FIELD INTENSITY IP/ID, AFE INDICATED BY X,

ThE ANGLE THETA MEASURES THME DEVIATICN (IN UNITS OF A
DIFFRACTIUN ANGLE, Io.E. APERTURE wIDTH/WAVELENGTH) OF THE FOINT
OF MAXIYUM FAR-FIELD INTENSITY FROM™ STRAIGHMT-AMEAD D IRECTICN,
TUZE FRESNEL NUMBEPRP=  £14,4(0000,;YAGNIFICATICA=2.000012

ALIGNMENT EPSL= «00CO0C;NO OF MESH PCINTS ON MIRROR= S12,
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UM 14, TRANSVERSE VMQOuE FORMETION, RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/I0, ARL INULICATEL &Y X,

THE ANGLE THETA MEASURES THE DEVIATION (IN LNITS OF &
DIFFRACTI(N ANGLE, Iste AFERTURE WIDTH/WAVELENCTH) OF THE FOINT
OF MAXIMUM FAR-FIELD INTENSITY FROY STRAIGHT-AYcAD DIRECTICN.
TUSE FRESNEL NUMBER= £14,40C00;MACNIFICATION=2.00003
ALIGN™MENT EPSLS= «CCCO0C ;NG CF MESH PCINTS ON MIRROR= 51,
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ALK 325, TRANSVERSE MOLE FORMATION. RELATIVE VALUES OF
CEMTPAL FAR-FIELD INTENSITY IP/1C, AKE INOUICATED BY X,

ThE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, l.t. APERTURE wWwIDTH/WAVELENGTH) OF THE POINT
CF MAXIMUM FAR-~FIELD INTENSITY FROM STRAIGHT-AHMEAD DIRECTION.
TUZE FRESNEL NUMEE®= 6146,40000,MAGNIFICATION=2,00002

ALIGNMENT EPSL=  +0CCO%;N0 OF MESH POINTS CN MIRROR= 512,
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RUN 32¢., TRANSVERSE MCUE FORMATION. RELATIVE VALU
CENTRAL FAR-FIELD INTENSITY IP/10, ARt INDICATED BY X
THE ANGLE THETA YEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTIQN ANGLE, I1+E. APERTURE WIDTH/WAVELENGTH) OF

S.O

ES OF

.

THE POINT

OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.
TUBE FRESNEL NUMBER= 414,40000,AGNIFICATION=2,00003
«00000,;NC OF YESH POINTS ON MIRROR=

ALIGNMENT EPSL=

51z.
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RUN 327. TRANSVERSE MOCE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/1I0, ARE INDICATED BY X,

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, 1.E« APERTURE wIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM® STRAIGHT-AHEAD D IRECTION.
TURE FRESNEL NUMBER= 1228.8000C;~AGNIFICATION=2.,00003

ALIGNMENT EPSL= +00000;N0O OF MESH POINTS ON MIRROR= 512.
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RUM 3c%. TRANSVEZRSE MODE FORMATION. RELATIVE vALLZS OF
CENTRAL FAR-FIELD INTENSITY IP/I1C, ARc INDICATED EBY X,

THE ANGLE THETA YEASURES THE DEVIATICN (IN UNITS OF A
CIFFRACTICN ANGLE, l.te AFERTURE W#IDTH/WAVELENGTR) OF THE POCINT
OF MaxI¥UM FAR-FIELL INTENSITY FROY STRAIGHT~AHEAD DIRECTION.
TLUSE FRESNEL NUMEER= 1228.,3CC000,vAGNIFICATION=2.00003
ALITGWMENT ®PSL=  LCOCCC,NC CF MESH PCINTS ON MIRROR= 51¢,
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RUN 329, TRANSVERSE MODE FORMATION, RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY 1P/1C, ASE INDICATED &Y X,

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, Je.Eo APERTURE wIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FRO™ STRAIGHT-AHEAD DIRECTION.
TUBE FRESNEL NUMBER= 1228.8C000,vYAGNIFICATION=2.C0003

5 ALIGNMENT EPSL=  L00000;NC OF MESH PCINTS ON MIRROR= 3512,




el XXX IP/10 X X X 1.0
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RUN 111, TRANSVFRSE MODE FORMATION, RELATIVE VALUES OF
CENTRAL FAR~FIELD INTENSITY IP/10, ARt INDICATED BY X,

THE ANGLE TMETA VMEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTIUN ANGLE, l.te APERTURE WwIDTH/wWwAVELENGTH) OF THE POINT
OF MAXIMU» FAR-FIELD INTENSITY fFROM STRAIGLHMT-AHEAD D IRECTICN,
TUPE FRESHEL NUMRERS 75.8C000,YAGNIFICATION=2.82840

ALIGNMENTY EPSL= «000C00,;NC OF YESH POINTS ON MIRPOR= 51¢.
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] . . . . [ ) . [ [ . .
.0..00.0...0'0'......0IOQ.l."........l........ *ee o0
1 x + .
[ *
P X + .
L] .
T . X + .
L, + X .
5 [ ] ’ x L]
L °
4 . + X .
7 . + X
‘ e ‘ x [ 2
L[]
Q N + X .
10 . + X o
L] L]
11 . + X .
* L]
12 . + X o
1?7 . + X .
1" . + X .
15 . + X
L L)
1¢ + X .
17 . + X .
L] L]
18 . + X .
. L]
10 . +* X .
L] *
<C . + X .
0 0 B 0 000 ¢ 0 0O SO OS GO OGO GO OB OO OO OB NS 00N EE NS g e
. * L ] L] [ ] [ ] [ ] L ] L] L] L]
-5.0 ‘444 THETA +e494 5.0

RUN 332. TRANSVERSE MODE FURMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/I1I0, ARE INDICATED BY X,

THE ANGLE THETA MEASURES THE DEVIATION C(IN UNITS QF A
DIFFRACTION ANGLE, I.E« APERTURE WwIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTI1ON.
TUBE FRESNEL NUMBER= 7¢.8C000;MAGNIFICATION=2,.72840

ALIGNMENT EPSL= L000CO0,NO OF MESH PCINTS ON MIRROR= 51¢,
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RUN 333, TRANSVERSE MODE FORMATION., RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY 1P/I0, ARE INDICATED RBY X,

THE ANGLE THETA YEASURES THE PEVIATION (IN UNITS OF A
DIFFRACTIUN ANGLE, I+E. APEKTURE WIDTH/WAVELENGTH) DOF THE POINT
OF MAXIMUM FAR~FIELD INTENSITY FROM STRAIGHT-AMEAD DIRECTION.
Tulk FRESNEL NUMBER= 76.8C000,MAGNIFICATION=2.82840

ALIGNMENT EPSL= LO0CO00C;NO OF MESH POINTS ON MIRROR= 51¢.
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RUN 334, TRANSVERSE MOOE FORMATION. RELATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/I0Q, ARE INOICATED BY X,

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFPACTION ANGLE,y 1.Ee APERTURE wWIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD D IRECTION,
TUEL FRESNEL NUMBERS= 76,8C000,vAGNIFICATION=2,82840

ALIGNMENT EPSL= L00CO0C,;NO OF MESH POINTS ON MIRROR= 512,
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RUN 335. TRANSVERSE ™MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/IC, ARE INCICATED BY X,

THE ANGLE THETA MEASURES THE DEVIATICN (IN UNITS OF A
DIFFRACTIQN ANGLE, I.E« APERTUKE wIDTH/WAVELENGTH) OF THE POINT
CF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD D IRECTICON,
TUEE FRESNEL NUMBER= 153,6C000,vYAGNIFICATION=2.82840

ALIGNMENT EPSL= «C0000;N0O OF MESH PCINTS ON MIRROR= S12,
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RUN 334, TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/10, ARE INDICATED BY X,

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, I+Ee. APERTURE wIDTH/WAVELENGTH) OF THE POINT
NE MAXIMUM FAR~FIELD INTENSITY FFRO® STRAIGHT-AHEAD DIRECTION.
TUEE FRESNEL NUMBER= 153.,6000C,¥AGNIFICATION=2,82840

ALIGNMENT EPSL=T +00000;NO OF MESH POINTS ON MIRROR= 51¢.
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RUN 137, TRANSVERSE MOuE FOR™ATION. ReLATIVE VALUES OF
CENTRAL FAR-FIELOD INTENSITY IP/10, ARE INDICATED BY X,

THE ANGLE THETA MEASURES THet DEVIATION (IN UNITS OF A
DIFFRACTIUON ANGLE, I.E. APERTURE wIDTH/wWAVELEKGTH) CF THE POINT
OF MAXIMUNY FAR-FIELD INTENSITY FRO™ STRATIGLHT-AHEAD DIRECTION.,
TUBE FRESNEL NUYBEFRS 153.63000;,"AGNIFICATION=C492840C
ALIGNMENT EPCSLS= «CO0COC,;NC OF MESH POINTS ON “1RROR= 512,
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DIFFRACTION ANGLE, I.E. APERTURE WIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT~AHEAD DIRECTION,
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TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/10, ARE INDICATED BY X
THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A

TUBE FRESNEL NUMEER= 152,60000;™AGNIFICATION=2,82840
ALIGNMENT EPSL= L COO000;NU OF MESH POINTS ON MIRROR=

™
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PUN 236, TKRANSVERSE MOUE FORMATION. RELATIVE VALUES OF
CeENTRAL FAR=-FIELD INTENSITY 1P/10, ARE INUICATED BY X,

THE ANGLE THETA MEASURES THE DEVIATICN (IN UNITS OF A
DIFFRACTION ANGLE, I.Ee APERTURE wIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRATIGHT-AHEAD DIRECTION.
TUBE FRESNEL NUMEER=  Y(07,20000,AGNIFICATICN=C.RRAC

ALIGNMENT EFSL=  C0CCC;NC OF YESH POINTS ON M_SROR= 51¢.

78
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RUN 340. TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/10, ARE INDICATE(L BY X,

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, I,E. APERTURE WIDTH/WAVELENGTHM) OF THE POINT
OF MAXIMUM FAR-FIELD INTEANSITY FROY¥ STRAIGHT-AHEAD DIRECTION,
TUEE FRESNEL MUMBER= 207,2C0C0,™AGNIFICATION=2.82840

ALIGNMENT EPSL= LCC0OCGG ;NG OF MESH POINTS OM MIRROR= 512,
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RUN 341, TRANSVERSE MODE FORMATION, RELATIVE VALUES OF \
CENTRAL FAR-FIELD INTENSITY IP/10, ARE INDICATED BY X,
. THE ANGLE THETA MEASURES THE DEVIATICN (IN UNITS OF A
- DIFFRACTION ANGLE, T.E« APERTURE WIDTH/WAVELENGTH) OF THE FOINT
OF MAXIMUM FAR-FIELD IPTENSITY FROM STRAIGHT-AHEAD DIRECTION. ‘
TUBE FRESNEL NUMBERS= T07.2C000,MAGNIFICATION=2.82840 i
ALIGNMENT EPSL= +"000C;NU OF MESH POINTS ON MIRROR= 512, l
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C.0 XXX 1P/1z XXX 1.0
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RUN 342. TRANSVERSE MODE FORMATION. FRELATIVE VvALUES OF
CENTRAL FAR-FIELD INTENSITY IP/10, ARE INDICATED BY X,

THE ANGLE THETA YEASURES THE DEVIATICN (IN UNITS OF A
DIFFRACTICN ANGLE, I.E+ APERTURE wWwIDTH/WAVELENGTH) OF THE FOINAT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD D IKECTION,
TUBE FRESNEL NUMBER= 2(07,2000C,;MAGNIFICATION=2.82840

ALIGNMENT EPSL= L 00000;NO OF MESH PCINTS ON MIRROR= 512,
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ITy 1IP/1C, ARE INCUCICATED &Y
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APERTURE wWIDTH/WAVELENGTH)
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5.C

MOUE FORMATION. PELATIVE VvALUES OF

X,
A
OF THE POINT

MAXIMUY FAR-FIELD INTENSITY FROY STRAIGHT~AHEAD DIRECTION,
Tuet FRESHNEL NUMREFR=  4£14,60000; YAGNIFICATION=2.82840

GANMENT EPSL=  C0CULC;

NU OF MESH POINTS ON MIRROR
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RUN Ze4, TRANSVERSE YOOE FORMATIONS. ReLATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/IT, ARE INDICATED BY X,

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
CIFFRKACTION ANGLE, IeEe APERTURE WIDTH/WwAVELENGTH) OF THE PCGINT
OF MAXIMUM FAR-FIELD INTENSITY FROY STRAIGHT-AHEAD DIRECTION.
TUEE FRESNEL NUM3ER= €14,4C200,AGNIFICATION=2.,82840

ALIGNMENT EPSL= «0CO00N,NO CF MESH PCINTS ON MIRROR= 512.
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RUN 345, TRANSVERSE MNDE FORWATION, RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/I0, ARt INDICATED BY X,

THE ANGLE THETA MEASURES THt DEVIATION (IN UNITS OF A
DIFFRACTICN ANGLE, I.,Ee¢ APERTURE wIDTH/WAVELENGTH) OF THE FOIANT
OF MAXIMUM FAR-FIELD INTENSITY F&OM STRPAIGHT-AHEAD DIRECTIOUN,
TUGE FRESNEL NUMBER=  £14,40C00;AGNIFICATION=2,82840

ALIGNMENT EPSLS= «00COC; NG CF MESH POINTS ON MIRROR= S1¢,
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RUN 34€., TRANSVFRSE MODE FORMATION., RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/IO, ARE INDICATED BY X,

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, I1.Ee APERTURE WIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR~FIELD INTENSITY FROM™ STRAIGHT-AHEAD DIRECTION.

TUBE FRESNEL NUMBER=

61660000, AGNIFICATION=2,82840

ALIGNMENT EPSL= ,00000;NO OF MESH POINTS ON MIRROR=s 512.
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RUN 347+ TRANSVERSE MODE FORMATION,. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/I1T, ARE INDICATED Y X

THE ANGLE THETA ¥MEASURES THe DEVIATION (IN UNITS OF A
DIFFRACTIUN ANGLE, Ie£. APERTURPE WIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR=-FIELD IMTENSITY FRO™ STRAIGHT~AMEAD DIRECTION.
TUEE FRESNEL NUM3ER= 1228.8C000,YAGNIFICATION=2.82840

ALIGUNMENT EPSL= ,L,C000C;NU OF MESH POINTS ON MIRROR= 51¢.
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RUAN 348, TKANSVERSE MODE FORYATION., RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/1C, AFE INUICATED BY X,

THE ANGLE THETA MEASUKES THE DEVIATICN (IN UNITS OF A
DIFFRACTION ANGLE, I+Ee APERTURE WIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUY FARSFIELD INTENSITY FROM™ STRAIGHT~AHEAD DIRECTION.
Tuat FRESNEL NUMBER= 1228.8000C,AGNIFICATION=C,82840

ALIGNMENT €PSL= ,L,0GOGO;NO OF MESH POINTS ON MIRROR= 512,
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PUM 349, TRANSVERSE “ODE FORMATIOMN, RELATIVE VALUES OF
CeENTFAL FAR-FIELD INTENSITY IP/17, AFt INDICATEL BY X.
THE ANGLE THETA MEASURES THE DEVIATICN (IN UNITS COF &
DIFFRACTICON ANGLE, I.E+s APERTURE wIDTH/WAVELENGTH) OF THE POINT
CF MeXIMUNM FAR-FIELD INTENSITY FFOM STRAIGHT-AHEAD DIRECTION,
TUSE FRESNEL NUMBER= 1228.8000C,AGNIFICATION=2.8284¢C
ALIGCNMENT EPSL= o OCCCT,;NU OF YESH POINTS ON MIRROR= 51¢.
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RUN e TRANSVERSE MODE FORMATION. RELATIVE VALUES OF

CENTRAL FAR=-FIELD INTENSITY IP/I0, AFE INDICATED BY X,

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, J.E. APERTURE WIDTH/AAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FPOM STRAICHT-AHEAD DIRECTION.
TUSE FRESNEL NUMBER= 76.,80000,"AGNIFICATION=4,00002

ALIGNMENT EPSL= L0000C,NG OF MESH POINTS ON MIRROR= 512,

89




W0 X X X IP/1IC XXX 1.¢C

LA R A A I L B R R B O B I A R A N A I I R R R A N N S S S S R R N I SR PP

10X + .
L] L]
L] L

2.4»)( [
. .
. .

T x4+ .
. .

[ + X .
L] (]
. .

£ . + X .
. .
. .

L. + X .
. .
. .

7 . + X .
. .
» L)

LN + X .
L] .
. .

Y e + F O
. .
. -

1. + S

LA BN A L L O O B S B RIS B N IR B N B N RN BN I Y B R Y B S I A BRI Y S IR Y

-5.6 4+ THETA  +ee 5.0

RuN 252. TRANSVERSE MODE FORMATION, RELATIVE VALUES OF

CeENTRAL FAR~FIELC INTENSITY IP/17, ARt INODICATED BY X
THE ANGLE THETA MEASURES THe DEVIATION (IN UNITS OF A

DIFFFACTIUN ANGLE, l1.E. APERTURE WIDTH/WAVELENGTH) OF THE POINT

OF 4axXI™MUN¥ FAR-FIELD IANTENSITY FRO® STRAIGHT-AHEAD DIRECTION,

Tork FRESNEL NUYZER= 76.8C000;¥ACNIFICATION=4,00002
ALIGNMENT EPSL= «"000C;NC OF ™MESH PCINTS OGN MIKROR= 512,
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RUN 352, TRANSVERSE MODE FORWATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/I?, ARE INDICATED BY «x,

THE ANGLE THETA YEASURES THE DEVIATICN C(IN UNITS OF A
DIFFRACTICN ANGLE, I.,Es APERTURE wIDTH/WAVELENGTH) OF THE POINT
CF MAXIMUM FAR<-FIELD INTENSITY FRO® STRAIGHT-AMEAD DIRECTION.
TUEE FRESNEL NUMBER= 76.8000C,*AGNIFICATION=4.00092

ALIGNMENT EPSL= LQ00000;NC OF MESH PCINTS ON MIRROR= 512,
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RUN 3564, TRANSVEKRSE MOLE FORMATION. PRELATIVE VALLES CF
CENTRAL FAR-FIELD INTENSITY IP/I7, ARE INDICATED RBY x,

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFFACTIUN ANGLE, I+Es APERTURE WIDTH/wAVELENGTH) OF THE FOINT
OF MAXIYMUM FAR-FIELD INTENSITY F®O™ STRAIGHT-AHEAD D ISECTION,
TUSE FRESNEL NU¥BER= 7€£.8C000;¥AGNIFICATION=4.00C02

ALIGAMENT EPSL= .00COC,;%MU OF MESH POINTS ON MIRROR= 312,
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(.0 XXX IP/10 XXX 1.0
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RUN 355, TRANSVERSE MODE FORMATION. RELATIVE VAL UES OF ]
CENTRAL FAR-FIELD INTENSITY 1P/I0, ARE INDICATED BY X. ‘
THE ANGLE THETA MEASURES THE DEVIATION C(IN UNITS OF A 'j
DIFFRACTION ANGLE, 1.E« APERTURE wIDTH/WAVELENGTH) OF THE POINT }
OF MAXIMUM FAR=FIELD INTENSITY FRO™ STRAIGNT-AHEAD DIRECTION. i
TUBE FRESNEL NUMBER= 153,60000;™AGNIFICATION=4,000D2 !
ALIGNMENT EPSL= ,CO0C00,NO OF MESH POINTS ON MIRROR= S1Z, ;
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C.0 XXX IP/1C XXX 1.0
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RUN 35¢6. TRANSVERSE “ODE FORMATION. RELATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/10, ARE INDICATED BY X,

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A

DIFFRACTION ANGLE, I.Es, APERTURE wIDTH/WAVELENGTH) OF THE POINT

OF MAXIMUM FAR-FIELD INTENSITY FRO™ STRAIGHT-AHEAD D IRECTION.,

TUBE FRESNEL NUMBER= 153,60000,MAGNIFICATION=4.00002

ALIGNMENT EPSL= ,0Q0000;NO OF MESH POINTS ON MIRROR= 512. )




] XXX IP/10 XXX 1.0
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RUN 357. TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/10, ARE INDICATED BY X.

ThE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OFf A
ODIFFRACTION ANGLE, I.E. APERTURE WIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT=-AHEAD D IRECTION,
TUBE FRESNEL NUMBER= 153.,60000;AGNIFICATION=4.00002

ALIGNMENT EPSL= ,00000;NO OF MESH POINTS ON MIRROR= 512.




W0 XXX IP/1C XXX 1.0
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RUN 358, TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/1C, ARE INDICATED B8Y X.

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTICN ANGLE, I1.E. APERTURE WIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUY FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTICN.
TUBE FRESNEL NUYMBER= 152.60000,AGNIFICATION=4,00002

ALIGNMENT EPSL= .Q0000,NO OF MESH POINTS ON MIRROR= 512,
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.0 XXX IP/1C XXX 1.0
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RUN T59. TRANSVERSE MODE FORMATION., RELATIVE VALUES OF
CEANTRAL FAR~-FIELD INTENSITY IP/IC, ARE INDICATED BY X.

THE ANGLE THETA MEASURES THE DEVIATION C(IN UNITS OF A
DIFFRACTION ANGLE, I.E. APERTURE WIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FPOM STRAIGHT-AHEAD DIRECTION.
TUBE FRESNEL NUMBER= 207.20000;MAGNIFICATION=4,00002

ALIGNMENT EPSL= .00000,NO OF MESH PCINTS ON MIRROR= 512.
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RUN 360. TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/I0, ARE INULICATED BY X.

THE ANGLE THETA “EASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, 1.E. APERTURE WIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROY STRAIGHT-AHEAD O IRECTION.
TUBE FRESNEL NUMRER= 207.20000;MAGNIFICATION=4.00002

ALIGNMENT EPSL= .00COC,NO GF MESH POINTS ON MIRROR= 512,
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RUM 361, TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/10, ARE INDICATED BY X.

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, l+E., APERTURE wIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD D IRECTION.,
TUBRE FRESNEL NUMBER= 307.20000;MAGNIFICATION=4,00002

ALIGNMENT EPSL= L00000,NO OF ™MESH POINTS ON MIRROR= 512,
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RUMN 362, TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/10, ARE INDICATED BY X. :
THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTIUN ANGLE, I.E+s APERTURE wIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FPOM STRAIGHT-AHEAD D IRECTION.
TuBE FRESNEL NUMBER= 307.2000C;MAGNIFICATION=4.00002

ALIGNMENT EPSL= .00000;NU OF MESH POINTS ON MIRROR= 512.
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RUM 363, TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTEANSITY IP/10, ARE INDICATED BY X,

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, I.E. APERTURE WIDTH/WwAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM™ STRAIGHT-AHEAD DIRECTION.
YUBE FRESNEL NUMBER=z 614,40000,%AGNIFICATION=4,00002

ALIGNMENT EPSL= +0000C,NO OF MESH POINTS ON MIRROR= 512,
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RUN 3¢4., TRANSVERSE M™ODE FORMATION. RELATIVE VALUES OF
CENTFAL FAR-FIELD INTENSITY IP/IO, ARE INDICATED BY X,

THE ANGLE THETA MEASURES THE ODEVIATION (IN UNITS OF A
DIFFRACTIQN ANGLE, I.E. APERTURE WIDTH/WAVELENGTH) OF THE POINT
Of MAXIMUM FAR~FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.
TUBE FRESNEL NUMBER= €£14.40000,MAGNIFICATION=4.00002

ALIGNMENT EPSL= .00000;NO OF MESH POINTS ON MIRROR= 512.
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RUN 365, TRANSVERSE MODE FORMATION,

CENTRAL FAR-FIELD INTENSITY IP/1C, ARE INDICATED BY X,
THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A

DIFFRACTION ANGLE, I E. APERTURE WIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAJGHT-AHEAD DIRECTION.

TUEE FRESNEL NUMBER= €14 ,40000,MAGNIFICATION=4,00002
«00000,NO OF MESH POINTS ON MIRROR= 512,

ALIGNMENT EPSL=
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RUN 366, TRANSVERSE MODE FORMATION. RELATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/10, ARE INDICATED BY X,

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, I.Ee APERTURE WIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR~-FIELD INTENSITY FRO™ STRAIGHT-AHEAD D IRECTION.
TUBE FRESNEL NUMBER= £€14,40000,MAGNIFICATION=4.00002

ALIGNMENT EPSL= ,L,C0000;NO OF MESH POINTS ON MIRRGR= 512.
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t.C XXX 1P/10 XXX 1.0
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PUN 167, TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CEATRAL FAR-FIELD INTENSITY IP/IC, ARE INDICATED 3Y X

THE ANGLE THETA YEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, le¢E. APERTURE WIDTH/WAVELENGTH) OF THE POINT
CF MAXIMUNM FAR-FIELD INTENSITY FARU¥ STRAIGHT-AHEAD DIRECTICN.
TURE FRESMEL NUMPER= 1228.,8C000,“AGNIFICATION=4,00002

ALIGNMENT EPSL= LGCCOCC,;NC OF MESH POINTS ON MIRROR= 512,
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RUAN Ief, TRANSVIRSE MCuE FORYATION. RLLATIVE VALUES OF
CENTFAL FAR-FIELC
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INTENSITY IP/IC, AFE INDICATED BY X

THE ANGLE THETA YEASURES THE DEVIATICN (IN UNITS CF A

DIFFRACTICN &NCGLE, 1.6, APERTURE wIDTH/WAVELEAGTH) OF THE POINT

OF YAXIYUY FAR=FIELD INTENSITY FPOY STRAIGHT-AHWEAD DIRECTION.

TUSPE FRESNEL NUMIER= 1.28,80000,“AGNIFICATION=4,00002
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UM TS, TRAVSVERSE MODE FORMATION, RELATIVE VALUES CF
CeESTRAL FAP~FIELD INTeNSIYY IP/1C, ARE INDICATED BY X.

THE ANGLE THETA MEASURES THE DEVIATICN (IN UNITS OF A
DIFFFRACTION ANGLE, 1.Es APERTURE WIDTH/WAVELENGTKE) OF THE POINT
OF WAXIMUY FAR=FIELD INTENSITY FPOY STRAIGHT-AHEAD D IRECTION.
TUZE FRESNEL NUMPRER= 1228,.8C00C,;~ACNIFICATION=4,00002

ALIGANRMENT EPSL=  +CCICC;NC CF MESH PCOINTS CN MIRROR= 512,
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RUMN 3717 TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/10, ARE INODICATED BY X,

THE ANGLE THETA “EASURES THE DEVIATION (IN UNITS OF A
DIFFFACTIUN ANGLE, I1.E. APERTURE WIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.
TUEE FRESNEL NUMBEFR= 76.8000C;MAGNIFICATION=1,58740

ALIGNMENT EPSL= ,L,0J0000,NO CF MESH POINTS ON MIRROR= 512,
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RUN 372. TRANSVERSE MODE FORMATION., RELATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/10, ARE INDICATED 8Y X,

ThE ANGLE THETA MEASURES THE DEVIATION C(IN UNITS OF A

DIFFRACTION ANGLE, leEe APERTURE WIDTH/WAVELENGTH) OF THE POINT

OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT=AHEAD D IRECTION.

TUBE FRESNEL NUMBER= 76.80000;mAGNIFICATION=1,58740 »
ALIGNMENT EPSL= +CO0O00;NC OF MESH POINTS ON MIRROR= 512, ‘
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RUA 372, TRANSVERSE MODE FURMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/10, ARE INDICATED BY X,

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, l.Ee APERTURE WIDTH/WwAVELENGTH) OF THE FPOINT
OF MAXIMUM FAR=-FIELD INTENSITY FROV STRAIGHT-AHEAD DIRECTION.
TUBE FRESNEL NUMBER= 7¢€.8000C, "AGNIFICATION=1.58740

ALIGNMENT EPSL= .0000C;NO OF MESH POINTS ON MIRROR= 512,

110




N N e e s et

.0 XXxx Ir/1¢ X X X 1.0 :
. . . . . . . . . . .
6488606000000 000000800 000080000 0000sasossesace sucs :
; 1 x + .
| 2 . x s . "
‘ T + X . f
3 P X + .
5 . x .
5 . . X )
I4 : + X :
£ : + X :
| s . . X .
10 : + )} :
11 : +X . ]
12 : + X . T'
o . . 1
16 . . x .
15 : + X :
1€ . ‘ x .
7. ' X
18 . + x .
15 . ' x .
2C : + X :
T T R N
-5:0 ) ) ) ¢++. THETA .40+. ) ) 5:0 |

RUN 374L. TRANSVERSE MODE FORMATION., RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/10, ARE INDICATED BY X,
{ THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACLTION ANGLE, 1,E. APERTURE WIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION,
! TUBE FRESNEL NUMBER= 76,80000,"AGNIFICATION=1.58740 ;
ALIGNMENT EPSL= LO00COC;NO OF MESH PCINTS ON MIRROR= 512,
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RUN 375, TRANSVERSE MODE FORMATION., RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/10, ARE INDICATED BY X,

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, Iets APERTURE wIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD I'TENSITY FRO™ STRAIGHT-AMEAD DIRECTION.
TUPE FRESNEL NUMEBER= 152 ,60000;MAGNIFICATION=1,58740

ALIGNMENT EPSL= LCOOCC,NU CF MESH PCINMTS ON MIRROR= S1C.
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c.C XXX 1P710 XxX 1.0
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RULN 37¢. TKANSVERSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/10, ARE INDICATED BY X,

THE ANGLE THETA “EASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, I+E« APERTURE WwIDTH/WAVELENGTH) OF THE FOINT
OF “AXIMUM FAR-FIELD INTENSITY FROM STRAIGHMT-AHEAD D IRECTION.
TUBE FRESNEL NUMBER= 153,60000,%AGNIFICATION=ZT1,58740

ALIGNMENT EPSL=E  ,,020000;NU OF MESH POINTS ON MIRPOR= S1¢c,
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RUN

CENTRAL FAR-FIELD INTENSITY 1P/10, AFt INDICATED BY X,

ThE ANGLE THETA MEASURES THE DEVIATICON (IN UNITS OF A
DIFFRACTIUN ANGLE, I.E. APERTURE wIDTH/WAVELENGTH) OF THE POINT
OF “AXIMUM FAR-FIELD INTENSITY FRO™ STRAIGHT-AHEAD D IRECTION.
TUBE FRESNEL NUWMPER= 153.60C00,;vAGNIFICATION=1,5874C

ALIGNMENT EPSL= LG000C;Nu OF MESH PCINTS ON MIRROR= 512,
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377. TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
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RUN 375. TRANSVERSE MOUE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/10, ARE INDICATED BY X,

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFFACTION ANGLE,y I+E+ APEKTURE WIDTH/wAVELENGTH) OF THE POINT
OF MAXIMUM FAR=-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.
TUEE FRESNEL NUMBER= 153,6G000,%AGNIFICATION=1,58740

ALIUNMENT EPSL= 00000,;NU OF MESH POINTS ON MIRROR= 512,
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RUN 379. TRANSVERSE MOCE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/IC, ARE INDICATED BY X.

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFOACTIUON ANGLE, Io.Es APERTURE WIDTH/WAVELENGTH) OF THE POINT
CF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT~AHEAD DIRECTION.
TURE FRESNEL NUMBER= T07,.2000C,MAGNIFICATION=1,58740

ALIGNMENT EPSL= ,00000;NU OF MESH POINTS ON MIRROR= 512,
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C.0 XXX IP/10 XXX 1.0
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RUN 38C. TRANSVERSE MODE FORMATYION, RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/10, ARt INDICATED BY X,

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, I+E. APERTURE WIDTH/WAVELENGTM) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT~AHEAD D IRECTION.
TUBE FRESNEL NUMBER= 307.20000,AGNIFICATION=1,58740

ALIGNMENT EPSL= +00000,NO OF MESH POINTS ON MIRROR=z 512,
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RUN Is1. TRANSVERSE MODE FORMATION, RELATIVE VALUES OF
CeNTRAL FAR-FIELD INTENSITY I1P/I10, ARE INDICATED BY X,

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFFACTION ANGLE, Il.E. APERTURE wIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR~FIELD INTENSITY FROM STRAIGHT-AHEAD D IRECTION.
TLUFE FRESNEL NUMBER= 207.200C0;™AGNIFICATION=1,5874640

ALIONMENT EPSL=  .0C000;NC GF ™ESH POINTS ON MIRROR= S12,
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! 1 X ¢ .
2 o X 4+,
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L N X + .
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£ . X + .
7 . X + .
é [ ] * x *
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10 + X .
11 . + X .
12 . + X .
17 . + X .
1L . + X 4
1¢ . + X .
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17 + X .
1 + X
L [ ]
16 . + X
2t . + X
9 6 0 0 08 0 0 ¢ 2 000 05 B QS PO OO SV PSP 9SO N LN 0L PP B e e 0Pl 00
® . L] . L] L] L[ ] [ ] L] L] L
~5.0 T THETA e e S0

RUN 382. TRANSVERSE MODE FORMATION., RELATIVE VALUES OF
CENTRAL FAR~FIELD INTENSITY IP/IC, ARE INOICATED 8Y X,

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, I.E+ APERTURE wIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR~-FIELD INTENSITY FROM STKAIGHT-AHEAD DIRECTION.
TUBE FRESNEL NUMBER= 707,20000,MAGNIFICATION=1,556740

ALIGNMENT EPSL= +00000;NO OF MESH POINTS ON MIRROR= 512.
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7.0 XXX IP/10 XXX 1.0
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S . X+ .
L L)
1c . + X .
. .
11 . + X .
12 . + X .
17 . + X .
» L)
1¢ . + X .
. L]
1¢ . + X .
. L]
1F . + A .
. L[]
17 . + X .
. .
12 . + X .
* .
16 . + X .
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¢ . + X o

® 6 0 000 8 860 6660 CO SO CL LSO 2O P OD PSPPI LS OSSP PPE S0 0000

~S.9 +44 THETA +e4 S.0

QuN X3, TRANSVERSE MOUE FORMATIOM., RELATIVE VALUES OF
CENTFAL FAR-FIELD INTENSITY 1IP/IC, ARt INDICATED BY X,

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFXACTION ANGLE, I.E. APERTURE wIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR=-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.
TUBE FRESNEL NUVMBER= £14,4000C;YAGNIFTCATION=1,58740

ALIGNMENT EPSL=  GOCCO;NO OF MESH POINTS ON MIRROR= 512.
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el X X X IP/7]1C XXX 1.0

1 * .
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T T T TR
-5:0 ) ) ) ***' THéTA .¢++ ) | ) 5:0
RUN 384, TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/1C, ARE INDICATED BY X,
THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, I+Es APERTURE WIDTH/WAVELENGTH)Y OF THE POINT

OF MAXI®MUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTiCN.
TUPE FRESNEL NUMBER= ¢14,40C00;AGNIFICATION=1.58740
ALIGNMENT EPSL= .00000,NO OF MESH POINTS ON MIRROR= 512,
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Tl XXX IP/7iIc XXX 1.C
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172 . + X e
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-5.0 ++4 THETA +44 S.C

RUN 385, TRANSVERSL MODE FORMATION. PRELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/I10, ARE INUICATED BY X,

THE ANGLE THETA MEASUKES THE DEVIATION (IN UNITS OF A
DIFFRACTIOUN ANGLE, leE+ APERTURE wlIDTH/WAVELENCTH) OF THE POINT
OF MAXIMUM FAR=-FIELD INTENSITY FRO™M STRAIGHT-AHEAD DIRECTICN,
TUEE FRESNEL NUMBER= 614,40C00;MAGNIFICATION=1,5874C

ALIGNMENT EPSL= +7C00U0,NC OF MtSH POINTS ON MIRROR= 512.
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a0 XX X 1P/10 XXX 1.0
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3845, TRANSVERSE WODE FORMATION. RELATIVE VALUES OF

CENTRAL FAR=-FIELD INTENSITY IP/IC, ARE INDICATED sBY X,

THE ANGLE THETA MEASURES THc DEVIATION (IN UNITS OF A
OIFFRACTION ANGLE,y IoEe APERTURE wIDTH/WAVELENGTH) OF THE POINT
OF vAXImuU™ FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD D IRECTION.
TUEE FRESNEL NUMBER=E 6146,40000,YAGNIFICATION=1,528740

ALICHMENT EPSL=  ,L,COCCUC,;Ny OF MESH POINTS ON MIRROR= 512,
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.0 XX X IP/10 XXX 1.0
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-S.0 +44 THETA +r4 e

RUMN 3e7. TRANSVERSEt MOODE FORMETIOMN. RELATIVE VALUES OF
CENTRKAL FAR-FIELD INTENSITY IP/IC, ARE INDICATED wvY X,

THE ANGLE THETA “MEASURES THE DEVIATION (IN UNITS OF A
DIFFFACTIUN ANGLE, J«E, APERTURE wIDTH/JAVELENGTH) GF THE POINT
CF ™MAXIMUM FAR~FIELD INTENSITY FFOM STRAIGHT-AHEAD D IRECTICN,
Tutkt FRESNEL NUMBER= 1228,80000,¥ACNIFICATION=1.58740

ALIGNMENT EPSL=  L00007T,;N0 OF MESH POINTS ON MIRROR= 512,
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(.0 XA X 1P/10 XXX 1.0
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9 8 06 © 0 0 ¢ 0 05 &0 Ve PO LSOO O S0 00 3O N0 s PO 90 600 e e 00
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2+ X .
T X + .
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S . X + .
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7 . X + .
< . X + .
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10 . v + .
L L[]
11 . + X o
12 + X .
1’ L ] ‘ x L]
1¢ X+ .
® 8 8 0P P 6 » S P OSSP SR S A S OGS0 0 C P 00N O e e se s0 0 @
-%.0 ‘e THETA ‘e e 5.0

RUN Y38, TRANSVERSE MODE FORMATION. RtLATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/10, ARE INODICATED BY X,

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, I.Es APERTURE WwIDTH/WAVELENGTH) OF THE FOINT
OF MAXIMUM FAR=-FIELD INTENSITY FRO™ STRAIGHT-AHEAD DIRECTION.
TUZE FRESANEL NUM3ER= 1228.8C000,MAGNIFICATION=1,58740

ALIGNMENT EPSL= L,CCO00J,N0 COF MESH PCINTS ON MIRROR= 512,
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Ve 0 XX 1P/1" XXX 1.0
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. (]
2 . X + .
. .
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v . + X o
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ic . + X .
L] .
11 . + X .
* L]
12 . + X .

-%.0 A THET S 4+ c.C
EYVAY 35¢. TRANSVERSL ¥TCE FORYATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/1C, ARE INDICATED BY X,
THE ANGLE THETA MEASURES THE DEVIATIONM (IN UNITS OF A
DIFFFACTION ANGLE, I.Ee ARFERTURE WIDTH/WAVELENGTH) OF THE POINT
OF MAXI®UN¥ FAR-FIELD INTENSITY FROY STRAIGHT-AHEAD D IRECTION.
TLSE FRESNEL NUMBER= 122%.8C000,™“AGNIFICATION=1.,58740
ALIGNMENT EPSL=  COCCC,;NC OF MESH POINTS ON MIRROR= 512,
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1.0

e s 0
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S.0

TL0 XXX It /713 XX
& 1 x .
2 o X +
? . X +
L .t X
< .« X +
4 Y X +
7 . X +
4 R X *
c . + X
10 . + X
1M1 . + X
1: . + X
17 . * Y
1‘ . + A
15 L] ’ X
14 . + X
17 + X
1‘ L] '. x
1c L] + x
29 . + X
1 . + X
cd e + X
e + X
P . + X
P . + X
PR . + X
c? . + X
P . + X
<9 . + X
0 . + X
1 . + X
32 . X
® 6 0 & 000 5690 00 20 00 OO0 OO PSP L0 NN Ne GO R e NSO g
-<,0 +4 4+ ThHETA +4e
RUN 191. TRANSVERSE MODE FORYATICMN. RELATIVE VALUES OF
CEMNTRAL FAR-FIELD INTENSITY IP/IC, ARE INDICATED BY X
THE ANGLE THETA MEASURES THE DEVIATICN (IN UNITS OF A
DIFFFACTION ANGLE, l.Ee APERTURE WIDTH/WAVELENGTH) OF THE POINT
OF MAXIMU™ FAR-FIELD INTENSITY FRO™ STRAIGHT-~AHEAD DIRECTION.
TUBE FRESNEL NUMBERS= 76¢8C000,;MAGNIFICATION=1,41417

ALIGNMENT EPSL=  ,L,00007;NOC OF MESH POINTS ON MIRPQR=

127

512,

ERERLE SN




————

Cel XXX Ip/1? XXX 1.0

. . . . . . . ] . . .
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1C . X+ .
11 . X .
12 . + X .
17 . + X .
1¢6 . + X .
1¢ . + X .
14 . + X .
17 . + X .
1¢ . + X .
15 . + A .
T + .
P . + .
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<7 . + X .
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<t . + .
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L] . ] . L] L] L] L] . L] .
~-S,U LR THETA +e e Sed

REVAN iqC. TRANSVERSE YOuE FOPMATION. PELATIVE VALUES C¥F
CENTRAL FAR-FIELD INTENSITY IP/I0, ARE INDICATED BY X,

THE ANGLE THETA YEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE,y leEse AFERTURE wIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD D IRECTION.
TLU2E FRESNEL NUMBER= 76.23CCCO, YAGNIFICATION=1.41417

ALIGNMENT EPSL=  JCCCCC,~C CF MpSn PCINTS ON MIRROR= 512,
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-£e2 +4+ THETA ++4 S.0

RUN 192, TRKANSVERSE MOCE FORMATION. RELATIVE VALUES OF
CONTRAL FAR-FIELD INTENSITY 1P/10, ARt INDICATED BY X.

THE ANGLE THETA MEASUKES THE DEVIATION (IN UNITS GF A
DIFFRACTION ANGLE, leEe APEPTURE wIDTH/wAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROW STRAIGHT-AHEAD DIRECTICN.
TUBE FRESNEL NUMBER= 7680000,“AGNIFICATION=1,41417

ALIGNMENT EPSLS= «C00C0;NO OF MESH POINTS ON MIRROR= 512,
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zl0 X X X 1#/71C XXX 1.0
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< . + A .
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1¢ ., + x ’
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¢ . + X .
P . + X .
e . + X .

-2.0 ++4 THETA e 5.0

RUN 294, TRANSVERSE MODE FORMATION, RELATIVE VALUES OF
CENTFAL FAR=-FIELC INTENSITY IP/10, ARt INUICATED BY X,

THE ANGLE THETA YEASUKES THe DEVIATION (IN UNITS CF A
DIFFRACTICN ANGLE, Iete AFERTURE WIDTH/WAVELENGTH) OF THE FOINT
OF MAXIMUM FAR-FIELD ISTENSITY FROM STRAIGHT-AHEAD DIRECTION,
TUPE FRESNEL NUMRER= 76.8CC00,*AGNIFICATION=1,41417

ALIGWMENT EPSL= » 00000, N0 OF MESH POINTS ON MIRRPOR= 51C.
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t.0 XXX 1F/71°C XXX 1.0
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1 x + 3 ,
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11 . + X .
12 . + X .
13 . + A .
1‘ * + x .
1T . + X .
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1Q [ ‘ x .
EC L] ’ x »
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[ ] [ . . [ ] L] L) 1 2 L ] . .
-5,0 +44 THETA +44 5.0

RUN 395. TRANSVERSE MODE FORMATION., FELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/IC, ARE INDICATED EY X,

THE ANGLE THETA MEASURES THE DEVIATION C(IN UNITS OF A

DiFF ACTIUN ANGLE, I.E« APERTURE WwIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FFOM STRAIGHT-AHEAD D IRECTT ON,
TUBE FRESMEL NUMBER= 153,60000,*AGNIFICATION=1,41617

ALIGANMENT EPSL= JCCO00O0,NO OF MeSh POINTS ON MIRROR= 512,

13

I N . T



B XXX 1P/10 X XX 1.0
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RUN 396, TRANSVERSE MOOE FORMATION. RELATIVe VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/IC, ARE INDICATED BY X,

THE ANGLE THETA MEASUKES THE DEVIATICN (IN UNITS OF A
DIFFFACTICN ANGLE, l.E. APERTURE WwIDTH/WAVELENCTH) OF THE POINT
OF MAXIMUM FAR-FIclD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.
TU=c FRESNEL NUWSER=  152,6000C,™AGNIFICATION=1,61417
ALIGAMENT EFSL= e CCCJUC; NG GF MESH PCINTS O% “IRRGR= 512,
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RUN 397. TRANSVERSE YODE FORMATION.,
CENTRAL FAR-FIELD INTENSITY 1P/10,
THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, I+ E. APERTURE WIDTH/WAVELENGTH) OF THE FOINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION,

TUBE FREUNEL NUMBER= 153.60000,YAGNIFICATION=1,41417

ALIGNMENT EPSLS=

«C0000;NO

CF MESH PGINTS ON MIRRQRS=
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RELATIVE VALLES OF
ARt INDICATED EY X,
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117 R + P .
Te o + o
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1- . + ¥ .
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1+ . + X .
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o7 . + X .
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P . hd X .

X .
L R L R I I I I R R I S I I N T N Y Y N N S T S S Py

-%.0 444 TRETA +e 4 5.C

RULMN 194, TRANSVERSE MODLE FORMATION, FELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/10, AFE INDICATED 3Y X.

THE ANGLE THETA YEELSURES THE vEVIATICN (IN UNITS OF A
DIFFRACTION ANGLE, I+sE. APERTURE WIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FRAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.,
TUERE FRESNEL ANUWGEPRS 152.,50007,;,AGNIFICATION=1441417
ALIGNMENT EPSLS= «00CO2,NU OF MESH POINTS ON “IRROR= 512,
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1 X + .
: . x ’ .
7 . X .
[A « X + .
S . + X o
£ . + X *
? . X + .
¢ . b3 +
© . + X .
10 . + X .
11 . + X .
12 . + X .
17 . + X .
1‘0 . * X .
1< . + X .
14 . + X o
17 . + X o
1‘ L] ’ x L]
1¢ . + X .
0 . + X .
P . + X .
2 . + X .
2? . + X
24 . + X .
<t . + x
Ps . + X .
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3C . + X
lll..‘..'.l..ll.l...l..ltll."O'.Ol...l.‘.l.... se e
-5.,0 +e e THETA e 5.0
RUN 199, TRANSVERSE MOUE FORMATION. RELATIVE VALUES OF
CENTFAL FAR-FIELD INTENSITY IP/ZIC, ARE INDICATED BY X,
ThE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTIUN ANGLE,y lete APERTURE WIDTH/WAVELENGTH) OF THE POINT
OF MAXIMU™M FAR-FIELD INTENSITY FROM STRAIGHT-AHEAD DIRECTION.,
TUBE FRESNEL NUYMBER= 3107.20000,*AGNIFICATION=1,.41417
ALIGNMENT EPSL= «C0CO0,;NO OF MESH PCINTS ON MIRROR= 512,
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10 . + X .
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153 . * X .
16, + oo
17 . + X .
1°¢ . + X .
1C L] + A .
LC . X .
21 . + X .
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5 . + x o,
ct . + X .
7?7 . + X .
¢* . + xo,
s . + Yoo,
2 . + X .

-5.0 444 THET & At 5.0
RUN LOC, TRANSVERSE VYOLE FORMATION., RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/IC, ARE INDICATED BY X,
THE ANGLE THETA “YEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, I.E. APERTURE wIDTH/WAVELENGTH) OF THE POINT
OF MAXIVMUNY FAR-FIELD INTEANSITY FROUM STRAIGHT-AHEAD DIRECTICON,
TUEE FRESNEL NUMRgP= 107.2CC00,;¥AGNIFICATION=T,.41417

ALIGNMENT EPSL= LCC200,NC OF MESH POINTS ON MIRROR= 51,
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A XX X IP/10O XXX 1.7

800068 290 00 0080006060880 806350060880 5000080 0000009000000

1 X 4 .
2 X .
? L] ! + [ ]
& * X ¢ L]
S . x + .
5 L ] + x *
7 . + A °
e ° + X .
Q Y + X .
1" . + X .
11 . + X P
12 + X .
13 L] + x L]
14 . + X .
1€ + X .
‘lf [ 2 ’ x [ ]
17 + X .
18 + X .
19 . + X o
; * ’ x []
21 . + X o
22 . + X .
¢l . + X .
24 . + X .
¢S . + X .
¢h . + X .
27 . + X .
Y-S + X .
29 . + X
37 . + X .
® 0 0 0 0 ¢ 00 00 0O O OO0 OB OO YO KO PO OOV SN ENOSNS S g
[ ] L] * L] L] L] [ ] L] . [ ] L]
-5,.,9 ‘44 THETA +ee €.C
RUN 401. TRANSVERSE MODE FURMATIDN. RELATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/IC, ARc INUICATED =Y X,

THE ANGLE THETA VEASURES THE DEVIATION (IN UNITS OF A&
DIFFRACTION ANGLE, IeEes APERTUREL wIODTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR=FICLL INTFNSITY #ROM STRAIGHT=AHEAD LIRFCTiON.
TUBE FRESNEL NUYBERS= 76,800VU0; MAGNIFICATION=1,3199¢

ALIGNMENT EPSL= LC0J00;NO OF MESH POINTS ON MIRROR= 512,
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r
g

.0 XXX 1P/10 XXX 1.C
[] L] L ] L ] L] L] * * . . L]
..‘Q.l.Ql!!...'l......!‘.l......000......"......0!
1 x M .
! I e X ‘.
,! ? . X +
L, X o+ .
s L) + x [ ]
4 « * A .
7 L] X + .
£ . + X .
s . + X .
17 . + X
11 . + X .
12 . + X .
1 . X .
14 . X .
15 . + X .
16 . + X .
17 [ ] x .
18 . X .
19 . X .
2 . - X .
ot . + x .
2 . + X .
23 ° + X .
b e + X .
2s . + X .
<4 . + X .
7 e + X .
LR . + X .
26 . + X .
.}‘ . + X .
3 . + X .
32 . + X .
., + X .
36 + x .
35 . ‘ X L]
25 . + X .
bt . + X .
g, + X .
Zﬂ L ’ x L ]
62 ", + X .
41 L] + X L ]
42 . + X .
® 90 0 9 8 0% 50 0 50O PP OO 0B S E O O PO 00 B OE OO RSP POE DSOS e
L] . [ ] L) * o 2 [ ] [ ] . L]
-5.0 444+ THETA e e 5.7

ouN 402, TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/10, ARE INDICATED BY X,

The ANGLE TriTA McASURES THe DEVIATION (IN UNITS OF A
OIFFRACTION ANGLE, leEe APERTURE wIDTH/WAVELENGTH) JF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROY STRAIGHT=AHEAD DIRECTION.
TUBE FRESNIL NUYERER= 76480000, MAGNIFICATION=1.31976

ALIGNMENT EPSL=  DOOOO;NO OF MESH POINTS ON MIRROR= 512,

138

i
,m:u;;md




b
[

XXX 1P/1¢ XXX 1.0

L] . . . - * » * *  d

B 00 000 GO 0P VP OB PO 0B 0 LR LSO N NN NN e8P OBE SOOI B O OO CeES

1 A .
2 L] + X .
? . A * .
[A o + X .
S [ ] ‘ x [ ]
6 . *x [ ]
7 Y + X .
2 ., X + .
Q R + X .
10 . + X .
11 . + X .
12 . + X .
1 . + X
1‘ . X * .
15 . + X .
1% . + X .
17 . + X o
12 . + X .
19 . + X .
20 . + X .
R . + X .
22 . + X .
23 L] * x L2
b . + X .
25 . + x .
25 . + X .
P + X,
<8 . + X .
‘9 3 + X .
3. L ] * X L]
...l.lll...O......Ql....l..‘....l...'.....‘.....l..
. L ] L] L[] L L ] [ 4 . L] [ ]
-%.0 +ee THETA +ee S.7

RUN 431, TRANSVERSE MODE FCRYATION., RELATIVE vALUES OF
CENTOAL FAR=FIELD INTENSITY I1P/I0, ARE INDICATED Y X,

T+ ANGLE TheETA M:ASURKES THt CEVIATION CIN UNITS Jf @
DIFFRACTION ANGLE, I.Ee APERTURE wIDTH/WAVELENGTH) JF TnE POINT
NF VMAXIMUM FAR=FIELD INTENSITY FROY STRAIGHT=AMZAD DIRECTION,
TJUEE FRESNEL NUMSERS= 76.80000,MAGNIFICATION=1,3195%

ALIGNMENT EPSL=  L009700,;N0 OF MESH POINTS ON MIRRQOR= S1Z.
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P

"ol XX X ip/17 XXX 1.7 N
L] * . L] . L] L ] L ] L] [ ] *
® 0 0 5 5.0 ¢ 6 0 0 00 0PSO OB OO B0 OO GO DO OO NG 0SSt E eSS
1 X + .
2 . X + .
T . X + . ﬁ
4 . X ¢ R ‘
5 . X + R !
é + X . '
7 . X R
3 . + .
3 o + X . !
17 . + X . i
11 . + X . {
12 . + X . :
1 . + X .
16 X . .
15 . + X . i
15 . + X . :4
1?7 . + X .
18 . + X .
19 . + X .
z . + X .
21 . + X .
2 e + X .
23 + L S
;(0 . + X °
Z3 . + A . )
b . + X .
7?7 . + X .
Py . + X .
‘9 . + X .
3" . + X .
® 6 8 5 0 ¢ 00 0 8 0N 60 B SO P OLE VO P L B BN OO SO O eSS eSS e 1
L] L[] . L] . * -* . 1 » .
-5.0 4 THETA e Sev

RUN L36. TRANSVERSE MODE FORYMATION. RELATIVE VALUES OF ;
CENTRAL FAR-FIFLL INTENSITY IP/IC, ARc INUICATEC oY X,

THE ANGLE THETA WEASURES THE DEVIATION (IN UNITS OF A

DIFFRACTIGN ANGLE, leEe APERTURE wIDTH/WAVELENGTH) OF THE POINT

Jf MAXIMUM FAR=+IZLL INTENSITY +ROM STRAI HT=AKEAC CIRCCTION, !
TJUSE FRESNEL NUMSER= 76.82N00; MAGNIFICATION=1,3199% .
ALISNMENT EPSL=  L2C0"00;NC GF M:cSH POINTS ON MIRROR= S1¢. T
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. ey =

e XXX IP/1" XXX 1.’
[} . . . . [} [} [} [ ] . .
......"..........l...'...."'...’.......'....'.... ‘
1 X + . ,
2 . + . .
2 . + . 1
& . + X . -
5 . X ‘. §
£ . * X . o
7 . * X . :
g . X+ . {
5 . X . ;J
1Y . + X . o 8
11 . + X . 4
12 o + X o !
13 . + X .
14 . + X .
15 . + X .
15 . + X . ,
17 . + X . .
1z . + X . a
19 . + X . X
2" . + X .
A . + X .
22 . + X .
23 . * X . §
b . + X .
S . + X .
‘6 . + X .
C? L4 + X .
28 . + X
29 . + X .
In . + X .
...'..'.......'.......l..l'..................Q.....
L] . » L] . L ] L] L] L] L] L]
-5.% st THETA +4e 5.5

RUN 435, TRANSVERSE %ODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR=FIELD INTENSITY IP/IN, ARE INDICATED &Y X,

TrE ANGLE THITA MLASURES THE DEVIATION C(IN UNITS OF A
DIFFRACTION ANGLE, IeEe APERTURE #IDTH/WwAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT=AHEAD DIRECTION,
TUCE FRESNEL NUWE:zR=  152,48C)uC,MAGNIFICATION=1,3199%

ALIGNMENT EPSL= ,00000,NO OF MESH POINTS ON MIRROR= 512.
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XXX 1p/1° XXX
[ ] L] ® L ] L] [ ]

0.‘.....0.l..l.l....ll......".l.'.....'ll‘...‘.
1 X +
2 . X +
T . X +
4 . X +
< . b3 +
s . A
" L] + x
3 . + X
S . + X
i . + X
11 . + X
12 . + X
17 . A
14 . X
t¢ . + X
14 . + X
17 . + X
18 . + X
ic . + X
PR + X
1 . + X
22 e + X
;3 . + X
c b . +
< . + X
') . + X
27 3 +
22 . +
cS . +
33 ' + Y

-ﬁ.’}

+ 4+ THETA ++ 4

QuN 404, TRANSVERSE YODE FORMATION. RELATIVE VALU
CUNTRAL FAR=FISLC INTENSITY IP/IC, ARt INLICATED oY X
ThHE ANGLE THETA VMEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, l+Ee APERTURE wIDTH/WAVELENGTH, OF

Of WMAXIMUM +AR-FICLL
TUSE FRESNEL MUMBERS=

INTENSITY FROM STRAIOHT=AHEAD (]
153.50000, MAGNIFICATION=1.3197¢%

ACIGNMENT EPSL= LCONCO,;ND OF MESH POINTS ON MIRRORS=
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ES OF
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RECTZIO0N.

512,




e XXX IF/I XX X 1.7

O 5 6 0000500000050 0060 000005000000 SPSPLOENCEEIOETETSFIOIEEOEODN

1 x L)

< X + .

T . v X .

4 . by + .

< . X + .

4 . X +* .

4 . X +,

‘: L] ‘ ‘ L[]

9 . X+ .
1“ . X <+ .
11 . + X .
12 L] ‘ X L]
132 . + X .
14 . +* X .
15 L 2 * x L)
16 . + X .
17 . * X .
18 X .
1; . * X .
e . + X .
21 o + X .
22 . + X .
R SR + X .
A . + X .
s . + X .
Eé . + x o’
27 . + X
28 . + X .
9 + X
2 o + X .

=S¢ +ee TRETA +ee 5.0

PUN 4.7. TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CENTPAL FAR=-FIELD INTENSITY IP/I1CG, ARE INDICATED oY X,

ThHE ANGLE THETA WEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, IeEe APERTURE wIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR=-FIELD INTEASITY FROM STRAIGHT=AHEAD OIRECTION.,
TUBE FRESNEL NUMBER= 153,60900,MAGNIFICATION=1,.3199%

ALIGNMENT EPSL= .00Q00;N0 OF MESH POINTS ON MIRROR= 512,
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"0 XXX /10 XXX 1.7

1 X +.
: o X + »
:‘ . X * .
& . X + .
< . x + ¢
£ . + A .
7 . + X .
: . X + .
g . A .
1, + X .
11 . + A .
12 . - X .
12 . + A .
14 . A .
15 . X .
5 . + X .
1? . + X .
1R . X .
1< . X .
:,I\ . he X .
21 . + .
ZZ . + .
¢ 32 . + X .
b . X .
s:’_: L + ) *
i < ¢ . + X .
<7 + X .
CF . + X .
L; [ + X .
o, +

-5.0 A THETA tee a9

0N 40f%. THANSVERSE MOLE FORMATION. RELATIVE VvALJES OF
TUNTEAL FAR=-FIFLL INTENSITY IF/IC, ARc INDICATED oY X,

THE ANGLE THETA YEASURES THE veEvIATION (IN UNITS OF A
DIFFIACTION ANMGLSy leEe APERTURE wIDTH/WAVELENGTH) OF TnrE POINT
OF WAXIMUM FAK-FIELL INTENSITY tROM STRAIGHT=AHEAL C[IRECT ON.
TU3E FRESNEL NUMBER= 1S2,4509C0; MAGNIFICATION=1,3165+

ALIGNMENT EPSL=T  LOUOOD,NO OF MESH POINTS ON MIRROR= 51¢,

L R LT T
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PR Y X X P71 XX X
® 9 0 0 8 0 008 5 00 00 0 0 5 008 00 O ES 0 CO L0 EOPPR St 0O 0N a0
1 +
2 o X +
3 . X +
4 ¢ X +
S + x
5 . X +*
7 . X +
8 . X +
9 o . X
1) . + X
11 + X
12 . + X
13 . + X
14 . + X
| 15 . + X
| 16 . + X
j 17 . X
' 1% . + X
16 . X
| . + X
| 22 . + X
| 25 S + X
f A + X
1 {S e + X
4 . + X
} a7 . + X
\ c? + X
f 5 . + Y
e . + X

-S.,9 Fares THETA e

CENTRAL FAR=FIELD INTENSITY IP/1{, ARE INvICATED 5Y X,
TRE ANGLE TrETA MzASURES ThHe LEVIATLION (IN JUNITS OF 2

TUSE FRESNEL NUMSER= 3°7,20000;MAGNIFICATION=1.31974
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S P 6O 0O 00 S0 0P O D0 O DS OB OB S OD OO OGN 0SS DHO N0 OO NSNS gt

5.0
RUN 409. TRANSVERSE “ODE FORMATION. RELATIVE vapLurS O¢f
DIFFRACTICN ANGLE, leEs APERTURE wIDTH/WAVELENGTH) GF THE PQOINT
OF MAXIMUY FAR=FIELD INTENSITY FROWM STRAIGHT-AWEAD DIRECTION.

ALIGNMENT EPSL=  CJDOO,NO OF MESH POINTS ON MIRROR= 512,




el XX X IrsicC XXX 1.7
- L) . . L] 1 ] . L] . L] *
9 6 9 8 8 8 5 0 00 08 20O E R BN OO N g PSSR P NS ESS N e o !
1 X + L]
) . " + .
z .t X .
- o X 4 o
b . A v .
ol . A + .

y e
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r
L3
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atbens o Mo ;- B st ot

) b —>

[ S AR o roroe
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PR RE VLY IS SRV R SV N AV IS TR RLE SN IS SV I o
L -
T R S
+ 4+ 4+
s
>
.

L B 1

. + A .
6 5 € O B S 5 0 5 0 8 0 00 0 80 S G0 LR S LN LS E LT NE P GG g0t

L] . . . . . . . . . .

‘50C A T.".{_TA +ere S'?

RN 477, TRANSVERSE ¥ODE FCR¥ATION., RELATIVE VALJES Or
CINTCPAL FAR=FIELD INTENSITY IP/i7, ARE [INUICATED BY X,

Ta? AnNGLE T-2TA MLASURES TrHt LEVIATICON (Iv ONITS OF
DIFFRACTION ANGLE, Il+.Ee APERTURE wIDTA/WAVELENGTH) OF THE POINT
JF YAXIMUY FAR-FIELD INTENSITY FROY STRAJGHT~AHEAD OIRECTION.
TeZD FRESNEL NUMTER=  T77,2C0000; vaGNIFICATION=1,3199¢

ALTCAMENT EPsL=  L0u?J0,;ND OF MESH POINTS ON MIRROR= 512,




<>

e XXX 1¢#/1° XXX 1

L] L] L] L] L] . L[] L] L ] L] [ ]
® 0 0 0 8 9 00 0 8 0 00 00 OO NSO oS00SS TO O OO0 OO0 ST Nt S
1 e . ‘
R . .
3 . x + L]
L L] x + [ ]
5 + X . 1
b + ‘ L[]
7 e X
2 . A + . -~
g . X + . ‘
1‘ . + l L] ‘{
11 . + X . ‘,
122 . + X . ]
117 . + X .
16 + X . {
13 . * X .
15 . x ;
17 * ‘ L)
15 . * X . L
19 . . X . 4
iC . + X . i
1 . + X .
2 L] ‘ x .
3 . + K .
b . + . |
2.5 . + . 4
4 . + X .
L? . + X L]
¢S . + X .
29 . + X .
- . + A .
0 60 0060 20 00 0P OGN OIS PP B E PGS OO FO B ONES 0 SOOD PPN E S g0
. . . . . . . . . . .
-5, +44 THET A +r e Sen

RUN 411, TRANSVERSE YODE FORWATION. RzLATIVE VALUJES OF
CENTRAL FAR=FIELD INTENSITY IP/10C, ARE INDICATED oY X,

TuE ANGLT TrETA Y-ASURES THE JEvIATICN (IN UNITS OF &
DIFFRACTION ANGLE, I.Es. APERTURE wIDTH/WAVELENGTH) OF THE POINT
OF VMAXIMUM FAR=FIELD INTENSITY FROM STRAIGHT=-AHEAD DIRECTION,
TJUZE FRESNFL AUMSER=  307,.20000,MAGNIFICATION=1,31955%

ALIGAMENT EP3SL=  00G"00;NC OF MESH POINTS ON MIRROR= 512,
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e 3 X X X 1k/1C XXX o 2

6 8 B O P S P L 0P 0SB0 S PP S E G OB OESSSOPIRE RS SISO EOCGESIEPLOIEDOIEOEONOSN

1 X + [ ]
2 * x .
2 « X + .
4 + X .
5 . X + .
5 L] X L]
K . X * .
: . + X .
5 . + X .
17 . X + .
1" . X + .
12 . + X .
12 . x + .
14 . X .
15 . + X .
1% . X 4 .
1? . + X .
18 . + X .
15 . + X .
. . + A .
é . + X .
22 L[] + X .
L2 . + X R
b . - x .
LS . + X °
=4 . + X .
2?7 . + X R
2: . . .
:? . + .
Zf\ . + X .

L] L] . L . L4 . L » * L]

> 4+ THETA e e Se0

SuN L1Z, THKANSVIRSE “ODc FORMATION. RILATIV: VALUES OF
CeNTRAL FAR=FIELD INTENSITY IP/I®, ARE INDICATED 3Y X,

THE ANGLE THETA WEASJRES THE ODEvIATION (IN UNITS OF A
DIFFRACTION ANGLE, I.5. APERTURE wIOTH/WAVELENGTH) UF THE POINT
JF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT=-AHEAD DIRECTION.
TU3E FRESNEL NUWBCR=  357,2320C;MAGNIFICATION=1,2195%

ALIGNMENT EPSL=  LQ0CNOO,ND OF MESH POINTS ON MIRROR= 512,
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.0 XXX IF/10 XxXx 1,7

1 X + .
2 . X + .
3 L] x ’ L]
L « X + .
S X + .
5 X + .
7, 0+ X .
5 [ ] x + [ ]
9 e x + [ ]
19 + X .
11 . + X .
12 . + X .
13 . l + *
146 + X .
15 . X 4+,
15 + X .
17 . + X .
13 . X + .
19 . + X .
N . + Yo .
P . + X o
22 L] * x L ]
23 ) X Y
4 K X .
S . + X .
26 * + x L ]
e . + X .
< . + X o
<9 . + X .
3° . + X
0 5 0 5 ¢ 5 0 00 0000 00T N C O DO O HE 0O NSO E S OO PE 3000000
-5.C 44 THETA ‘e S.0

RUN 413, TRANSVERSE YODE FoRMATION. RELATIVE VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/IC, ARE INDICATED 3Y X,

Trt ANGLE ThnoeT& MEASURES Thns LEVIATION (IN UNITS OF &
DiFFRACTION ANGLE, IeEe APERTURE WIDTH/WAVELENGTH) UF THE POINT
IF WMAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT=AHEAD DIRECTION.,
TUSZE FRESNEL NUMSER=  614,40000,MAGNIFICATION=1,31994

ALIGNMENT EPSL=  .00N00;NO OF MESH POINTS ON MIRROR= 512.
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Y DO NN P INN -
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[IENE |V QS SN N S QY
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.

22 .
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28
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< .
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XXX IFr/710 XXX
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X
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+ X
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+ X
+ X
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+ X
+ X
+ X
+ X

1.0

.
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e 4 e o o

RUN 614, TRANSVERSE “ODE FORMATION.

‘e THETA +e e

CENTRAL FAR-FIELD INTENSITY 1P/10, ARE INDICATED oY X
ThnE BANGLE ThH.TA MiASURES THI DEVIATION (IN UNITS OF &

DIFFRACTIQON ANGLE,y IeEe APERTURE wIDTH/WAVELENGTH) OF THE POINT
OF VMAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT=AHEAD DIRECTION,

TUBE FRESNEL NUMBER=  4514,4000C, MAGNIFICATION=1,21635%

ALIGNMENT EPSL=

«J0000,;,NO OF MESH POINTS ON MIRROR=

150

5 n

RELATIVE VA_LJUES OF

512,




e XXX 1P/1¢C X KX 1.0
[ ] . 1 L] * L ] L] L ] [ ] * L]

® 0 0 500 0000 9000 0O 0P EP PP O PP OO PO E OO PO L B8P0 000N

1 x+ N
2 0‘ * L]
2 « X + .
4 N X + .
5 . X + .
: * + L
? . X + .
8 . X b .
% . X L
13 . X ' + .
LI T X + .
12 . + X .
1 . + X
1L L] ’ x [ ]
18 o ¢ X R
16 . + X .
17 . + X .
12 . + X .
19 . + X .
2? L] * x L]
i1 L] * x L]
¢ . + X .
23 . + X .
Iz . + X .
) . + A .
. . + X o
:,-’ * ’ x [ ]
5 . + X .
c? . + X .
2 . + X o
9 006 000 00 ¢ 000 0P SN OB NGO SO OSSO P OSSO OO SO S NS e g0 0000
-%.,93 +ee THETA +ee 5.
RUN 615, TRANSVERSE YODE FORMATION, RELATIVE VALUES OF
CENTFAL FAR=FITSLD INTENSITY IP/I", AR: INDICATED 3Y X,
Tri ANGLE ThniTA M_ASURES THE DEVIATION (IN UNITS OFf 8

DIFFRACTION ANSLE, leEe APERTURE wIUTH/WAVELENGTH) OF THE POINT
NF MAXIMUM FAR=-FIELD INTENSITY FROM STRAIGHT=AMEAD DIRECTION,
TuZE FRESNEL NUMZER=  614,40000; MAGNIFICATION=1,.3199%
ALISAMENT EPSL=  L0uJ00;NO OF MESH POINTS ON MIRROR= 512,
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P XXX Ir/71€C XXX 1.7 ‘1
. . . . . . . . ° . .

1 X + . '
2 . X* .
3 L] l + [ ] .
DR . i
s . X * . .']
5 . A + . ik
7. X ‘. X
5 . hd A . é
] . X + . '
S < : |
11 . A + . '}
12 . X . {j
13 . * ] "1
14 + X . ;
15 . + X . 4
1¢ . + X . 1
17 . + X .
1. . * . .
1; . + L
A + X . .
¢l e + X .
<2 . + X .
2% . * X .
A . X .
25 + X .
25 . + X .
o7 . + d .

0 0 8 00 0P S S0 C PN OB S ENS PSSO I L OO P GE GOSN GO SE g

. [ ] - L) L L) * L] [ ] . .
-°,n e+ ThRETA e e

-
-

Y

CINAY 415, TAANSVERSE ¥YODE FORMATION. RELATIVE VALUSS Ot
CcNTOAL FAR=FIELD INTENSITY IP/192, ARE INDICATED 3Y X,

TrE 3NGLI Tn_TA M_ASURES THz uEVIATION (IN UNITS OF &
JIFFRACTION ANGLE, lefs APERTURE wIDTH/WAVELENGTH) OF THE ©QINT
IF MAXIMUY FAR-FIELD INTENSITY FROM STRAIGHT=AHZIAD DIRECTICN,
TJZ: FRESNEL NUM=ELR= 414463330, YAGNIFILATION=1,2109%

ALIGHWMENT EPSL= 0JJ09;N0 OF ™MeSH POINTS ON MIRROR= S12.
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I .2 XX X IF/Lr XXX 1.7

l‘ L] L ] [ ] [ ] . [ ] [ ] [ ] L] [ ] [ ]
é @ S 0 00 0 0000 O S0 G P O SO OB P OIS OO OO PP OO 0N S0P PPN EGE SNETSDE
‘.’ 1 x + .
2 X + . E
T L X . . '
4 « A + o 7
. . N
S e X + . .
. 14 1
S v X . :
7 . X+ .
. .
& . X + .
L] L[] B
9 . + A . -
L L] tJ
10 . A X . .
L] L[]
11 . X L ]
. . v"‘
12 . X + . i
13 . + X .
14 . + X b
15 . + X .
14 + X .
17 L ] * x L]
12 . + X .
® 0 0 O 0 0 60000 00800 E P OO N OOD OO N0 SO PO PN S EE eSO S g0 o
[ ] L] [ ] [] [ L] L ] L] . . L]
-%.0 +44 THETA e 5.9

RuN 417. TnANSVERSE Y0CC FORMATION. PclLATIV. VALUES OF
CENTRAL FAR=FIELD INTENSITY IP/IO, ARE INDICATED oY X,

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
CLFFRACTION ANGLYy leSe *PFRTUR: wIDTH/WAVELENGTH) JUF THEI POINT
OF MAXIMUM FAR=FIELD INTENSITY FROY STRAIGHT=AHEAD DIRECTION,
TUBE FRESNEL NUMBER= 122%.80000;MAGNIFICATION=1,319956

ALIGNMENT EPSL=  L20700;ND OF MESH POINTS ON MIRROR= S12,

153




|
! e XX A IP/IC XX 1.0
] ) [ . . . L[] [ . L] L[]

® €0 050 00 00 600 P 0SSO LIS DO BN S TS ES g0 P s P0 PPN SN S

; Bl X + .
| ’
’ AR § + .
L] [

f 1 . X + .
! L] »
5 . A + .

5 . x . .

[ ] L4

5 [ ] + X .

. .

7 . + x .

L] .

3 . + x .

. .

3 . + X .

. .

1" . + A .

. *

11 L] * ‘ .

[ ] .

12 . + P

L[] L]

1z . + A

L[] .

14 . + X e

L ] L]

18 . + X o

. .

1t L2 + X .

. .

17 . + x L)

» ]

18 . + X .

. L)

19 . + X .

L] L]

P B + X .

@ O 0 0 00 00985 0909 0P E P EPO O PO PN 0SB RE BSOS 0000 OISR g

-~5,0 e THETA e S

Tuy 5% THANSVIRSE *OD  FORMATION. ReLATIVI VALUES CF
CeNTRAL FAK=FIELD INTENSITY IP/17, ARE INDICATED avY X,

THE ANGLE THETA YEASJRES THE DEVIATION (IN UNITS OF &
SIFFRACTION ANGLE, IoEs BPERTUR. WwlODTA/WAVELENGTH) OF THE POINT
NF MAXIVUY FAR=FIELD INTENSITY FROY STRAIGHT=AHMEAD IRECTION.
TUSE FRESNEL NUWSER= 327,200, %AGNIFICATION=2.000012

ALIGNMENT EPSL= 00037 ;ND JOF MESH POINTS ON MIRROR=2J4%,

154

| v
] nmnindonfiotescte ot i s e S ot it O S v e . -_J




. C X X X w/rc X KX 1.7
[ 3 . . . . . [ . . .

® 8 0 05000 0060600008050 S0 8, e0 0000 SePERIS SOl

1 X + .
. []

2 X + .
3 o X + .
L[] ]

o . 5 + o
S . X + .
* L]

6 . A + .
® ]

? . £ + o
L] L]

L . X + .
[ ] [ ]

9 . + X .
L ] [ ]

1‘\ o ’ x [
. L ]

11 . + X .
e L

12 . + X .
1 . + X o
L] [ ]

1‘ L] * x [ ]
* [ ]

15 [ ] + x.
[ ] [ ]

1: * + XO
L] L ]

17 L] ’ ‘l
[ ] L]

1¢ + X
L] .

1° * ’ x.
. L]

s B + X
L B B BN B I B I BN B B BN BN B BN B AN BN BN B R B BB R R I B A B B R R B R B A B N BB N IR N R A

[ ] L ] [ ] . L] L] L] . L] L] L ]
‘;09 +4+4 THET‘ LA A4 S.h

FUN S52¢e TRANSVERSE %CD: FORMATION. ReLATIVD VALUES OF
CENTOAL FAR=-FIELD INTENSITyY IP/IC, ARE INDICATED g5v X,

THE ANGLE THETA MEASURES THe DEVIATION (IN UNITS OF A
DIFFRACTICN ANGLE, lefe APERTURE WwICTH/WAVELENGTH) UF TnE POINT
OF WAXIMUYM FAR-FIELD INTENSITY FROM STRAIGHT=AKEAD UIRECTION.
Tu3E FRESNEL NUMDER=S  6164.4)000; »AGNIFICATION=2,202003

ALIGNYMENT EPSL=  LJ0%097;N0 OF MESH POINTS ON MIRROR=204:,

155




rol XXX 1P/ I¢ XAX 1.7
. . » L] Y L ] L ] * » L ] L]

@ 8 0 0 00 0 9 000600890090 5000 P00y ge 0O eI PL ISP 0sE N

1 X * .
P ¢ + .
T + .
L o X + .
S ¢ X + .
4 . X h .
> R + x .
- . X + .
9 . + X .
! ;‘ [ + X .
1 . + X .
3 12 . + X »
13 . A A i
1‘ L] ‘ x.
15 . + L
19 . + X
17 + X
L ] ]
12 . + Xe
[ ] L]
19 . + X o
. .
N . + X,
® 0 00 0 8 80 2 008 200 E P 0PN OB O NGO O PO N OSSP g i’
~2.3 e THETA ‘e 5,0

CIVEN 5¢3. TRANSVERSE MO0t FURWMATION. R_LATIV: vALUES OF
CENTRAL FAR-FIELD INTENSITY IP/I0, ARE [NDICATED 5Y X,

THE ANGLE THETA YEASURES THE DEVIATION (In JUNITS OF A
DIFFRACTICN ANGLY, IsEe APERTURE wIDTH/WAVELENGTH) OJF ThE SQINT
OF WMAXIMUM FAR=FIELD INTENSITY FROY STRAIGHT=AAEAD DIRFCTION,
TUSE FRESNEL NUYSER= T1228,827)C;"MAGNIFICATION=22,"20312

ALIGNMENT EPSL= JQ000C;NO OF MESH POINTS ON MIRROR=?204z,

156




R

!
| T
|
Y
}

11

12

14

15

16

17

18

uN

HE

0:

-l
P

XXX

1r/i?

AXX

1.0

S 8 5000 8060 0 80P 0 Qe8P0 G S0P 0SS CEeBse s YS

*

+

L]
X e
L]
X
L]

Xe

9 6 000000 0 000 9060060000000 800S00 AEP SR EENNPNDO NSNS

)
-

Sch,
CoNTRAL FAR=FICLD INTENSITY IP/1CF,

+44

THETA

.
+ee

TRANSVERSE YODE FORMATION.

ARC

AMGLE THETA MEASURES THE DEVIATION

VAXIVMUM
TU3E FRESNEL NUWMBERS=
AL IGNMENT

tAR=FYISLL INTE

RELATIVE

INGICATED
C(IN UNITS
DIFF2ACTION ANGLE, le€se APERTURE wIDTH/WAVELENGTH) OUF
NSITY rROYM STRAIGAT=ArREA,
2457.45)201,; ¥AGNIFICATION=2,000303

VALJES OF
cY X,
OF

ThHE POINT

DIRSCTLION.

EPSLT  oDSDJ0,NO DF MESH POINTS ON MIRROR=204:x,

157

BT QYR U S VRS

".--_----.--.--.-..--.-..'.-..--'-!:!:=====H=IINIIIIII”"'-1‘




‘el XXX 1P/1°¢€ XxX 1.7
L} . L] L) . . . L] 1 ] . L]
@ 8 0 0 2 @ 00 0 0 ¥ OG0 60O O PSSO SR PP 0P SN 8L NS g a0tV Er et
1 R + L]
L] .
2 A + .
. .
X + .
. .
4L X + .
. L]
S « Xt .
. L ]
4 . X - .
7 . X + .
L] .

n

+
>
-

. .
s . + .
. .
i . + X .
. .
11 . + X .
. .
12 . + X .
. .
12 . - X,
. .
S . + X .
. .
1% . + X o

® 9 0 9 6 0 0 5 5 0 0 9 000D G U SO E 0 OO NP IS NSNS P 0P LSS0 NEes00e

_F.C\ L4t ThETA + 4+ 4 E.C

TUN €S, TRANSVORSE MOLi FURYWETIONS RcLATIVe VALUES CF
CENTRAL FAR-FIELD INTENSITY IF/IT, ARE INDICATED cY X,

THE ANGLE THETA MEASYURES THE DEVIATION (IN UNITS OF A
NIFFRACTION AANGLE, Iefe APERTUR: wIuTH/WAVILELGTH) OF ThE
OF MAXIMUY FAFR-FIELD INTENSITY FROM STRAIGHT=AHWHEAD DIKECTI
ToBE FRESNEL NUMBERS= k915.209u1;NAGNIFICATION=2.00033
ALIGAMENT EPSL= LLL7CT0;NO OF ¥:Sn POINTS ON MIRROR=2C4cz,

158

FOINT
SN,




2,0 XXX P7I? XXX 1.0
1 x +,
2 o X + .
? . X + .
3 . + X .
S . X + .
s . . X .
? R + X .

\ g . . X .

l L ] L[]

1 o + X .
1° . A X .
11 . hd X .
12 . * X .
17 . + | S
14 . + X .
15 . * X .
14 . + X o
17 . + X .
18 . + X o
17 * ‘ x .
‘O . + X .

9 8 6 6500 0560 5000 00 09020 0P LS e ST O O OSOO OO e NN g0

* e [ ] L] L] [ ] * L] L . [ ]

-5,0 +e e THETA e s £.0
ALY Slb. TRANSVEKRSE MOD® FORMATION. RelLATIVE VALUES CF
CENTRAL FAFR=FLELD INTENSITY IP/1C, ARE INDICATED 3Y X,
THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFSACTION ANGLEy 2eEs BAPERTURE wluTH/WwAVELENGTH) SF THF POINT
OF MAXIMUY FAR-FIELD INTENSITY FPOYM STRAJGHT=AHEAD DIRECTION.
TU8E FRESNEL NUMBERS= 307429000, MAGNIFICATION=2,05032
A_IGNMENT EPSL= «CG200;NO OF MESH POINTS ON MIRROR=2045,
159




L0 XX X 1P/1IC X X X 1.7
T 6 8 9 8 8 0 0 0 O 5 P E OGO A0 LSS e LSS et ND e
1 X te
2 x+ .
3 . A + .
A " X -> R
5 . A + . ‘
£ : + X .
? : ) - :
: [ ] * ( :
i . Y . {
1 . - x .
11 . + X .
12 B * X .
7 : + A :
14 . + X .
15 ] + x L]
1: [ ] + X L]
17 . + X .
13 . + ) S
17 + X .
27 . + X
P & 5 0 0 % 0 6 0 0 00 00 6T S P O S G E O SO S S EP OO F LS E PPN PENe g
L] . L] L] [ ] L L] L) L] * L]
-%.0 ‘e THETA ++4 PP
SuN 527, TRANSVERSE MODY FURMATION. R_OLATIVT vAL S TF
CENTFAL FAR-FLELD INTENSITY IP/IN, ARE INDICATED oY 1,
TrE ANGLE ThHETA& MEASURES THE ULEVIATICON (IN UNITS CF A
SIFFRACTION ANGLE,y Iefe SPERTUR: wliLTH/WAVELENGTH) JF ThT £JINT
OF MAXIVMUM FAR~FIELD INTENSITY FROM STRAIOHT=AKEAD DIFE(CTION,

TL3E
ALIGNMENT EP>SL=

FRESNEL NUMBERS= 514 ,4C000;,YAGNIFICATICON=2.04(0
«CCNCN;NO OF MESH POINTS OV YIRRO9=:04-,

160

e




P XXX 1psI XXX 1.7

L] . L . L L[] L[] L] L ] L] L ]

B0 8 0 0 0 € 0 0 ¢ 0 0 00 &0 8OOSO E OO LIS EEYNNEDY PSS

1 X 4.
L] [ ]

2 X + .
2 o X + N
. L]

[3 . X + .
5 . ¥ + .
\‘.« L] X + L[]
7 . A + .
. L]
T, ¢ A .
. L]

Q . + X .
e + X .
1 . + X o
12 . + X o
I} . + X .
164 . + X o
[ ] []

15 L] + xl
* *

.Ié e + x'
. [ ]

1’ [ ] + X.
18 + X
] [ ]

17 . + L
Z‘J L] + x.
® 05 3 5005 650000 0P 0N S0P OO L O 0T NS O0 0N OE NS E O Ee g

L] L] L ] L] L] L ] L] [ ] * * L ]
-9 +e4 TRETA +e s S.0

SUN SZ%s TKANSVIRS: M0D: FORMATION. R:ELATIV. VALJES OF
CENTRAL FAR-FIELD INTENSITY 1P/I1(, ARE INDICATED 3Y X,

THE ANGLE THETA VYEASURES THe DEVIATION C(IN UNITS OF A
SIFFRAZTION AWGLE, Iste BAPERTURe wIUDTH/WAVELENGTH) OF Tht® POINT
OF MAXIVUYM FAR=FIELD INTENSITY FROM STRAIGHT=-AHEAD DIRECTICN.
TUBE FRESNEL NUMBER= 1228.8BJ700,MAGNIFICATION=2.00002

ALIGNMENT EPSL= «C0000C;NO OF MESH POINTS ON MIRROR=2Q41z.

161




n

o~

RUN

Tre

XXX IP/y

XaX

X
.
X
.

o X

+X

+

+.

X o

9 9 6 5 5 25 0 00 8P SO0 S S PO LN L g0 tE O OOE0 PR LNREN SO0

con
- L4

529,

ENGLF

+4 4 TRETA

L] [ ] L ] L]
+4++

THANSVERSE MODE FORMATION. PELATIVE VA
CENTRAL FAR-FIELD INTENSITY IP/IC, ARE INDICATED BY
Tn:TA M ASURES THE DEVI

DIFFRACTIQON ANGLE, I.Ee
FAR=FIELD INTENSITY FROM STRAIGHT=-AHEAD DIRECTION,

DF YAXIMU™
FRESNEL NUMTERS

Tu:st

ALIGNMENT €PSL=

APERTURE

162

ATION (IN UNITS OF
«IDV 1/4AVELENETH)

5.7

LJES CF

X

e
OF THE POINT

2457.,50001, *MAGNIFICATION=2,00003
«00N00;NO OF MESH POINTS ON MIRROR=204%,




1
11

12

14

BUN

-
-

.
X
]
X

¢

Y XX 1P/710 XXX

o X

+e.

+
+
X +
+
+
X +
+ X
+ X
+ X
+ X
+ X
+ X
0 0 0 0 6 et 8P BN 000 L 000 ENTEE0000000s0Ss00 00
. . . . . . . .
+é e THETA +ee

532,

TRANSVEKSE MOD: FORMATICN. RoLATIVE VALUES OF

CENTRAL FAR=-FIELD INTENSITY IP/IC, ARE INDICATED 3Y X,
THE ANGLE THETA WEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTIQON ANGLE, I.Ee APERTURE wIDTH/WwAVELENGTH) OF
OF MAXIMUM FAR=-FIELD INTENSITY FROM STRAIGHT=-AHEAD DIRECTION.
TuBE FRESNEL NUMBER= 4915,237071,MAGNIFICATION=2,00002

ALIGNMENT EPSL=

163

5.C

THE

«0CO00;,NO OF MESH POINTS ON MIRROR=2045,

POINT




fel XXX P/t XXX

L] L - . L]

1.0

® 8 3 6066 085 55 0000000 00CEP PN 0L e 0P, peRt e eBOLEEIESN

X

® 56 000000006 ¢80P0 80094000

1 a *
2 : X
T L«
4 : A
S : + X
s . . x
7 : M X
s . .
5 . .
Pt : + A
"o, .
iz . .
o :
15 : +
is : +
v :
15 . .
19 : +
22 : +
$seeessrssceretsssssece e
o . . . . . .
=0 +44 THETA 44+

2UN 531. TRANSVERSE MOD® FORNMATION.
CENTRAL FAR~-FIELD INTENSITY IP/IC, ARE
THE ANGLE THETA VYEASURES THE DEVIATION
DIFFRACTION ANGLE, lets APERTUR: wIuvTH/

OF WMAXIWUM FAR-FIELD INTENSITY

Sc’:’

PLLATIVI VALUES OF

INDICATED 2V
(IN UNITS OF
WNAVFLENGTH)

X
A

JF
FRIM STRAIGHT=AHEAD DIRECTION,

TuBE FRESNEL NUWEBER= 307,2000C;MAGNIFICATION=2.(0007
ALIGNMENT EPSL=  LOCOQO0;NO OF MESH POINTS ON MIRROR:=2065.

164

The




~

(V. )

19

Py

AUN

( XXX 1#/71¢ XXX 1.7
L] L ] [} L] [ ] L] [ ] ] [] [ ] [

X * .
L4 .
o X + .
. .
X + .
. .
. X +e.
. .
. X + .
.
. X * .
. .
. + A .
. .
. A . .
.
. + X .
. .
. + X .
. .
. + A .
. .
. + X .
. .
. * )
. .
. + X o
. .
. * X o
. .
. + x‘
. .
. + Xe
. .
. + X e
. .
. + X
. .
. + Xeo
® 5 0 0000000000008 RE0EEET PGP0 0N CEIC0RSIEOEOESIONTSEIELQOOTSTS
. . . . . . . . . . .
o2 ‘e THETA +ee .0

$32. ThANSVERSE MOL: FORMATION. ReLATIV. VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/106, ARt INDICATED 3Y X,

THE ANGLE THETA MEASURES THE DLEVIATION CIN UNITS OF A
DIFFRACTION ANGLE, IefEe APERTURE WIuTH/WAVELENGTH) 37 THE POINT
OF MAXIMUM FAR=FIELD INTENSITY FROWM STRAIGHT=AHEAD DIRECTION.
TuBE FRESNEL NUMSER= 614,60000; FAGNIFICATION=2,32207

ALIGNMENT EPSL=  L,0CNON,;NO OF MESH POINTS ON MIRROR=204x,

165




"e D XXX IF/10C XXX 1.7

* * . » [ ] L] [ ] . L] L] .
....D.Dl.l‘l.l'........l..l...l..........'.lll.ll..

1 x + .
L) L]

2 X + .
. L ]

L § + .
4 o X + .
S . A + .
fv . A + L ]
7 . + X .
2 . + X .
G . X+ .
1., + X .
11 L] + X L ]
12 . + X .
I . ) .
1‘0 . + X .
13 o + X
i5 . + X
17 . + e
19 . + X
1? L] + x.
2\’1’ 2 * X'
® 5 5 0 % 0 5 5 O B P OSSP O RSO P OO PO OE PSS OO N O NS SEPS P gt

L ] L] L) . . L] e * . L] L]
-5.0 ‘44 THETA ++ e S-g

IUN 532, ThANSVERSE MODC FORMATION. RcLATIV®T VALUES OF
CENTPAL FAR=FIELD INTENSITY IP/10, ARE INDICATED &Y X,

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFFACTION ANGSLT, IeEe APERTURE wILUTH/WAVELENGTH) OF Tn® POINT
NF MAXIMUY. FAR=-FIELD INTENSITY FROY STRAIGHT=AHEAD DIRECTION.
TUSE FRESNEL NUYSER= 1228.803C00;MAGNIFICATION=2,10002

ALIGNMENT EPSL=  «CUO00;NO OF MESH POINTS ON MIRROR=204c,

166

i : : i i ﬂ&ﬁhﬂﬁi‘hﬂh&ﬂﬁa:::-iw‘i




¢
; "o XXX IP/iC XXX 1.0
: [ ] L) L] * * [ ] L] L ] * * L]
® 6 0 8. 8.0 08 06 00 05060 0B 0GOSO SE PO OO OO GO NP 000t 00N
! 1 x + .
‘ . .
i 2 X A4 .
‘ . L]
j X + .
. . .
A + .
s o A + R
b * X ‘.
[ ] .
7. + X .
e . + X .
) . X + .
3 . 1
17 . + X .
11 . + X .
[ ] £ )
12 . * X .
L] .
13 . + X .
. L[]
164 + X .
L ] L]
1% . + X .
I E-T + X e
LI BRI B I BN TN I B BB BN I NN B I I B B B B I BTN RN B BN RN B B N BB B B RE B R B A IR I R Y
. L] L ] L] L] L] L] * . 1 ] .
-5, Y THETA +ee 5, "

RN S34. TRANSVEKSE MODE FORYATION. RELATIVE VALJES °F
CENTIAL FAR=FIFLD INTENSITY IP/IC, ARc INOICATED cY X,

ThE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF &
DIFFRACTION ANGLE, JeEe APERTURE wIDTH/WwAVELENGTH) JF ThE FOINT
Qb MARIMUM rAR=FIELL INTENSITY +ROUM STRAIGHT=AKREAL LIRECTION,
TU3E FRESNEL NUMBER= 26457,49C,1,; YAGNIFICATION=Z,.200072

ALIGNMENT EPSL=  L3UQUO;ND OF McSH POINTS ON MIRROR=2204:z,

167




XX ¥

k710

XXX

® 0 0 0060 00 50 PSSP OGN 00000 LN L S0P NSNS PE 0L N0

1 x
-
T %
..
s .
5.
;.

5 .
.
tn .
.
L] .
.
12 .
.
LI

® 0 0 5 8 3 2 P MNP N S e eSS PN T

N

-

53¢,

ToNTTAL

ThHT ANGLE
DIFFRACTICN ANGLE,
Dy MAXIVU®
TU3E FRESNEL NU%2ER=
ALIGNYMENT

O

TRANSVERSE
FAR=FI™_C

rAR~rIcbl.

EPSL=

I.E.

MoDE
INTENSITY
THZTA YZASURES THE
APERTURE
INTENSITY
43915.2%%01
»C3200;N0 OF

-+

Tl 74

+

+ A

FOCRAATION,

e/

AR

SEVIATION

168

FeLATIVE
InNoTlATE
NITS OF
wIDTH/WAVELENGTH)
tRUM STRAIGHT=AVT A
SMAGNIFICATION=2.50
M. Sn POINTS

(Iv

IR R

<

(@]

v AL
.y




(3

“e X A X elL XX X 1.

0060060 060006 090000000080 000 000009 0TOE O ,00 0800460080000

1 X + .
2 « X b4 .
2 . X + .
L L ] x * L]
S * + X L]
< . + A .
:l‘ 7 . + X .
b
[‘ g . + X .
; o] . + Y .
i 1 . + X .
11 . + X .
‘ 12 - + X .
; . .
) 1, + A .
\
i 14 . + X .
i L ] L 3
' 15, . X .
’ L 2 .
' 14 + X .
i L] [ ]
! 17 . s x
i . .
i 18 + X .
I [ ] L[]
' 17 . + X .
: cd . + X .
3 -5.0 4+ TRETA  +++ Sef
i RUN 541. TKANSVERSE YMOODE FURYATION. PELATIVE VALUES OF
i{ TUNTFAL FAR=FIFLI INTENSITY IP/IC, ARt INLICATED =Y X,
; THE ANGLE THETA YEASURES THE DEVIATION (IN UNITS OF A
4 DIFFPACTION ANGLE, leEe APERTUR: wlDTR/WAVELENGTH) COF ThHE POINT
' Db WAXIMUM tAR=rI:2Ll INTENSITY rROM STRAIGHT=AMEAL SIRCECTICON.
TURE FRESNEL NUMBER= S)7.55500, MASNIFICATION=1.9,001
ALIGLYMENT tP5SL=  CUNGC,;NU OJF My SH POINTS ON MIRROQR= S17,

169

ORG-S




. X X X it XXX 1.°

* . . L] L] [} ) L] [ ] L[] )
0.00...00!0.'...'.0...!!'.'...l...l..'l‘..l.t..l.l.

1 X + .
[ ] L]

2 X + .
L] L)

3 .x ’C
L] *

4 . X + .
L] .

5 + A .
L] ]

< . + X .
. »

7 o b¢ + .,
L) *

£ . A .
. .

3 . + ‘ ¢
o .

1) . - b .
. *

"1 . - X .
. .

V2 . + \ .
. .

17 . + X .
L] [

1e . + X .
. .

1 . - b .
[ ] -

?‘ . + X (]
. [ ]

17 . + X .
L] .

iz . + X .
. .

13 . + X .
. .
PN + X .
® 0 0 & 6 0 0 5 00 PO P S SO O T PO IO R O PE NS P LN PRI CEEOY PSS

. . . . . . . . . . .
-€.3 ‘e THETA +r e .

2N $%1s TRANSVEKRSE MODE FCORYATION. RELATIVE VALJES 2
JUNTRAL FAR-FITLD INTENSITY 1P/17, ARt JNUDICATEL =Y X,

THE ANGLE THETA VMEASUKES THE LEVIATION (IN UNITS JF A
DIFFRACTION ANGLE, l.E¢ APERTURE wluTH/AAVELENGTH) UF TrE PIINT
Dr MAXIMUM FAR=FI-Lu INTENSITY ¢R1I% STRATGUHMT=AMcAL LIRELT: DN,
TL3E FRESNEL NJM2ER=  SC7.5538C3; “ACNIFICATION=1.92001

ALIGNMENT PSSz e S3NCD, NG JF MESH POINTS 0N MIKRO1240%¢.

170




] XXX 17710 XXX 1.0

1T x o
2 ).l . :
T ox .
o : X + :
5 . ox . )
¢ : X +:
? : + X :
“ : X + :
) . ' X :
i : + X :
11 : + X :
12 : + X :
12 : + X :
14 : + X :
12 : + X :
1% : + X :
17 : + X :
13 . . x .
19 : + X :
20 : + X :
Cse s s s et sas st ees st s e se st s css sttt Ner s a0

. . . . . . . . . . .

-5.0 +ee THETA e g, N

RuN S82+ TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR=FIELD INTENSITY IP/10, ARE INDICATED Y X,

TnF ANGLE THETA “MEASURES THE DEVIATION (IN UNITS OF A
DiFFRACTICN ANSLSy lefse APTCRTURE wIDTA/WwAVELENGTYH) UF THE FOINT
OF MAXIMUM FAR=FIELD INTENSITY FROM STRAIGHT-AHEAL CIRCECTION.
TUSE FRESNEL NUM3ER= 10092,00000,MAGNIFICATION=1,63031

ALIGNMENT EPSL=  o0J09700;NO OF MESH POINTS ON MIRPQOR=4D%t,

171




CEIEE——

e XXX 1F/17N XXX 1.7
1 X * *
< A + .
2 A PS .
4 . X + .
; B . A + .
. I - X .
g 7+ X .
2 . * X
|
i s, .y
| . .
.: 11‘ o ¥ +
i [l
H| . Bl .
\___" - X .
HRANN : N :
T8 . + S »
TS . + x :
15 . + A .
17 » + X .
T . + K .
13 . + b3 .
;‘3 . + X .
-5 +e e THETA +ee . N
RUN 5312, TRKANSVERSE MODE FORMATION. RELATIVE VALUES OF
T NTRAL FAR=FIFZLD INTENSITY IP/IC, ARE INDICATED =Y X,
TRrE ANGLE THETA VEASURES THE DEVIATION (IN UNITS OF A
DiFFRACTION ANGLE,y leEe APERTURE WwIDTH/WAVELENGTHE) OF THE POINT
DF MAKIMUY FARK=FTIELL INTENSITY R0 STRATGHT-AWEAL L[ IRECTION.
T_3E FRESNEL NVUVYBER= 1012,644400; MAGNIFICATION=9,900C1
SLIGNMENT PSL= JCUT00,;ND OF McSH POINTS ON MIRROR=4L(0T6,.
172




12

-2
(X9

16

15

VAN

X
.
X

A

X K X iplpn XXX 1.7

LI I N N B I R I A Y Y A N A N I R BN N B I A B A B B B R I I Y R A A I I R A U

+ .

.

* .

.

.

.

+ .

.

. .

.

+

.

X .
.

+ X .
.

X .

.

* X .
.

X .

.

hd X .
.

+ X .
.

+ X .
.

+ X .
.

+ X .
.

+ X .
.

+ X .
.

* X .
.

+ X .

® 8 00 060 0008 000 05000 0088 00008000000V LENBLP LY gt

-‘.

J

Ss4.,

+e 4 THETA +ee 5.2

TRANCVERSE wOC% FURWATION, RclLATIV: VvALUES O

CENTRAL FAR=-FIELD INTENSITY IP/1C, AFE INDICATED :-Y X,
THE ANGLE THETA MEASYRES THE LEVIATION (IN JUNITS OF 8
VIFFRATITION AnSLE,y Iefe APERTURL wluTH/WAVEILENGTH) OF ThT

OF

£

POINT

VAXIMUM FAR=FIELD INTENSITY #ROM STRAIGHT=-AHEAD [IRPEZCTI N,
Tu3E FRESNEL NUMBER= 1716,85:u0; MAGNIFICATION=1,200"1
ALIGAWMENT EPSL=  L0C00C;NO OF MESH POINTS ON MIRROR=L(Se.

173

O




# Te 2 XXX Ir/1 XaX 1.0
‘ . . . . " . [ . . . .
® 8 85 6 0.9 2 0 0 6 3 000 B OO OGSO NP, a0 PSP PO VSN OSSN S 0
1 A + .
L] [ ]
2 X + .
- .
Iox + .
» .
& o A + .
L4 .
c > x e *
. » Y *
“
3 * X
3
i s . - Y .
N i f
"L B Bl X B

2
.
>

1 . + X N
17 . + X o
.‘q * + x L]
l; * ‘ x .
A . + X .
Ll . * L] L] . L] . . L -
: =Sl +4 4 TAETA +e 4 5.¢
LY £:5. TRANSVERSE YCD7 FURMATION. RoLATIV: JALUeS OF
) TEINTRAL FAR-FIELD INTENSITY I1P/I0, ARE INDICATED 3Y X,
T~E ANGLE THETA MEASURES THE DEVIATICN (IN UNITS UFfF &
TIFFRPACTION #aG0Zy lefe APERTUR. WICTA/WAVELENCTHY CF Thf 2OINT
JF YAXTIVUY FAR=FIELO INTENSITY FROWM STRAJGHT=ANLAD [IRS(LTI N,
TUIE FREeSNTL WUX3ER= 2021 ,3329G:MALNIFILATION=1.9300
ALTIG  MENT EPLL= «0.3305N0 OF Mo S POINTS DY MIRHIR=LO9S,

174




Tl X X X v/ X&X 1.7
L] L] L] [ ] Yy . L] L] L[] L] L]
.IIl..........l...................".....I.'...l..l
‘. A + .
? A . .
3 A + .
- o L + .
S * x + .
5 [ ] X + .
7 . A * '
3 L] x + L]
[ ] L ]
5 . + X .
VT . + X .
" . + X .
* L ]
1: . + x .
. L]
\? " + A .
1‘ . + A L]
. L]
‘ 18 . + X .
| 15, + X .
| ~ -
17 . + X .
18 . + X .
1y . + X .
<l . + X .
..........l‘...'.l...l..l....Il.....‘....'.'.‘.'l..
[ ] L ] L] [ ] * L] [ ] [ ] [] L] [ ]
-S-C ++ 4 THETA +e e Scc
TN St &, TrANSYERSE MOLI FORMATION. RELATIV: VALUES OF
CENTRAL FAR-FIELD INTENSITY IP/1{, ARE INDICATED BY x,

THE ANGLE THETA YEASURES THE DEVIATION C(IN UNITS GF &
SIFFRACTICN ANGLE, leEs APERTURE wILTH/WAVELENCTH) SF THE POINT
OF MAXIYUW FAR=FIELD INTENSITY FROY STRAIGHT=AMEAL DIRECTION.
TUSE FRESNEL NJUMBER= 232%5.77699;MAGNIFICATION=1,95021

ALIGRMENT EPSL=  LCCOONM;NO OF MESK POINTS ON MIRRUR=4DSs,

175




~
.
.
.

1 X

2 X

T

2 .

- .

< .

.

‘ .
.
.

a e s

i .
13 .
N
- .
_
.
. .
z .
_ N
S 2
. .
<l .
7
L .
<
. s
<~ .

~

X

XX

1r/10

0O # 4 & ¢ 8 8T 80 A 3 s 4 0 8 G ¢ F A S dL

.

EIRY

RuUS

:L\T"'\AL

THE N
CIFF=A

Jr WA

Tult F
ELIGAY

. .

r
5 T
¥

.
AR =

41

F v
GLE THET '
CTION AN
IvUM rAk=-
RESNEL HUY
ENT

[T

FRSL=

vE

I
EA

XXX

. . .

® 8 00 00 400 T 0 PP OO LRGS0

+ .
+ .
* .
+ []
. R
+ i .
+ X [y
+ X s
+ ’ B
+ ¥
* 5 I3
¥ ¢
+ b .
« X .
+ X o
+ A
4+ X R
+ X .
+ x .
+ X .
+ X .
+ X .
e & 4 g & 6 2 0 8 3 O P R 2 R S PV ot 80
» . . . . . . .
+ 4+ THETA + 40 S .l
RSE MODET FORYATION, RELATIVE vALUES OF
NTONSITY 1IP/1 Yy, ARe INCIZATEL =Y X,
SURES THE DEVIATION (IN UNLTS OF 8
Iefa RZPERTUFE WwIUTH/AAVELENGTH)Y CF TrE
LOINTENSITY tRPOM STREIOHT=-AwEA, LIRI T}
= SC7.53CC 0, MAGNIFICATION=1,.90C( "
GOLT,ND OF MiSH POLINTS ON YIR20FR=%1972,




DA P 5 e NS WIS vy o

v TES xaX '
. . L] . L] L ] . . . L] .

[EC B LI A L A I O O BN R B R R R I B R A I A B NI B B Y SO S I B BE I Y SN B )

M . X + .
L ] .
2 o X + .
. .
? RN .
. .
L . A + .
. .
< . + A .
* [
. . + X .
. .
? . X + .
L] *
: . v A ¢
. .
: . x .
1° . - X .
. .
11 . - x .
. .
12 . ’ X .
[ ] .
1 . + A .
. L]
1¢ . + X .
L] L]
1’: - + X 'y
[ ] L ]
“‘ . + ‘ L]
. .
1’ . + X .
. .
s . + X .
. .
i . + X .
L] [ ]
N + X .

S 0 5 0 50 0005 8000500 P0 PO 0SS PRG0S NGO BOLE 0000

L 4 L] L] L] » . . L] L] L) L]
_r.'w +e e THETA +++ So'\

t YIDT FORYETIUN, FLLATIV. vA_UES OF
ENSITy IP/17, AR¢ INDICATED 3Y x,

RES T4t UDEVIATION (IN UNITS CF &
NIEFTETTION =NOLTy dlefe TPERTULRL aloTh/abvelBENGTHY OF Tha®T CHINT
TF O MEXTIYUM FBa=FTZlu INTENSITY FROYM STRAILHT=AHZI20 DIKECTION.
To3z FRESNEL NUWRIR= S U7,55500;,MAGNIFILATION=1,55"21

A_LTISYMENT EFPoL= svwILI;ND OF MESA POINTS ON WMIRROR= 51,

ERVAN S.te TraANSVLRS
CENTPAL FAR=FITLD INT
TS ANGLE THZTA vias

177

et e mimn o atn ca AN

o

[P




. X XX e/ l” X A X 1.7
. . L] . L] . L4 L3 L] L] L]

2 9 6 0 % 2 3 0 0 9 5 % 5 0 0 P P S S E P 0 S AP B UL LN E P LSS E LG

“ R + .
. .
:‘ A h .
. .
. * + .
. ‘ ,
o . * % . *
. . |
° . . i .
. .
= . v . . P
. °
z . x .
. o
M » A .
. .
g K + A . ,
. . .
1;“ . - ¢ .
. .
0 . + < .
. .
17 . * X .
. .
17 . + % -
. .
T4 . + S .
. .
]E . h X .
. .
14 . + x .
. .
17 . * t .
. .
1: . + X .
. .
15 . + X .
. .
- . + X .

LI AR I A B B B Y B B R I B I B I O I B A N L A I B B O B R I B B B A K N I S )

Ld L] L] * . L . L] (] . .

-t +44 TnETA s 5.7
o N £330 Tr2vSyIR3E Y0pe FURWATION. SLLATIVE vaoJ:.S Dt
CoNTFAL FARSFIZCD INTENSITY IP/i“%, ARE INDICATED zY x,
T TNow T-. 7% * Aa5da®S T+ vevam Ty CIN GNITS O
DIFFRACTION 5%3LYy 1eBe APENRTOURL Awl0TA/AAVELENSTH) OUF Thi FUlNT
DF O OMAXIVUY FAR=FIZLL INTENSITY PRIV STRAIOGHT=A4ZAD LIAREZITLION,
To o« FRISNS . yUv %= S 753 L MAGNTFICHTION=T,.00]
ALTZAMENT TPu= T 3TY,ND JOF vesSA POINTS OV WMIRRUR=%17C,

178




. X x X IFrlLT X X X 1.7
L L . L] . . L] L] . .

g

LR A S A A I I L R R R AT I B A A B I A B A P BRI U I SR B O A O B BB AR IR A

1 X + N
. .

z ’ + .
. .
Tk + .
.

& + X .
. .

£ . 2 + .
. .

5 . X + .
. .

i . X + .
. L)

- L] * ’ .
L] .

< . + X .
. .

1’\ L ] X .
L ] L]

HR | . + X .
. .

12 . A X .
. .

12 . + A .
L ] .

1¢ . + X .
. .

15 . + A .
. .

1% . + A .
L] L]

17 . + X .
L] .

it . + X .
. L ]

13 . + X .
. .
<. + X .

8 ¢ 0 0 0 0 00 060 0 0 O S0 0 ORISR0 DS PO 00 e OO NN TR gy

L
P | +4 4 THETA +e e

A

1. Trd ySVERSE YOLE FURWATIUN, ReLATIVE vALJLS Or
FAR=FIFLL INTENSITY Ir/I1U, Ak INUICATEL Y X,

2 THITA VEIASJRES Tri JEvIATION (Iv UNITS OF 8
DIFFTACTION ANOLEy lebe APERTURI wIUTA/WAVELENGTH) JF TrI PJINT
Dr PExIAgY chR=rv I Ly INTINSITY 2RIV STRaIoHT=A~Ld, STR7TIIN,
To3tL FRESNEL NUWMBER= 10,0922 00, YASNIFICATION=T,7,001

BLICSHNYINT 2PSLE #DUTLI,ND JF ™M:ESH POINTS O3V WMIRRGR=2152,

179




1!
'
'
'
T XA X r/in XA X 1.°
o . . . . . . . . . . .
1 A + . ;
. . |
- A + . i
. . N
. . ) }
.o ) ‘A
. . 'i
T A * . )
. . : 4
? . A + v
. . .o
2 . b + . ‘
v R + ¥ . "
. .
ql N hd X .
. .
11 . * X . 1
. .
1. . + X .
. .
17 . + v .
. .
14 . * X .
. .
1° . + X .
. v
s . A X .
. . 1
17 N + X . j
. N i
12 . + X . }
. . ‘
16 o + A . i
. . "
b R + X .

LR A R R I BB B R R B L R B I B B B B B A L I I B R O I S I Y B R B B AY B I PR R R

e [ » L . L) L] (] ] . -

7,0 e THETA ‘e S
2, ) I Tal W SvERSE V20T FURWMATION. ROLATIVE VALJES T+
TUNTTAL FAR=rITl INTONSITY IP/13, AR INJICATELD Y X, |
THE *NG_C TH:TA YUASURES TH:z SEVIATION (1 JNITS of & (
DIFFSACTIZY ANOLE, iefe APERTLRE wIDTA/AAVELENITHY) oFf THf TJINT
Tr o MEXIMUM arw=r T Lo INTTSNSITY Q0% STRaTo T=-A454_ 1772710V
ToxE FPESNEL “JVYeex= 112,446, 0; whAsNIFILATIONST 20 )
ALISHMINT TP L0 L TUNIISND SF MUGH POINTC 04 MIRRSR=I13(.

180

2

— skttt okt oo ittt i




N

«r

(0

QuN
CEN
Tne
CIF
oy

Tug
ALT

oG XX X Ifr/IC XXX 1.7

;...................;.............................:
X ‘ .
. ' :
o .o
. , .
. . .
. X . )
) , . .
I X + :
) . X .
) . x .
: + X :
. . X .
: + X :
: + x :
. .
. + X .
: . x .
: + X :
. ‘ X .
) ' x .
T R N ImnmmmmhInIIonnnmnonSTSsTT ™
-S:G | ) ) +¢¢. TnETA .¢#¢ ) ) ’ 5:0
521, TRANSVERSE MODE FCRWATION. RELATIVE VALUES OF
TRAL FAP=FIFLD INTENSITY IF/10, ARE INCICATED =Y X,

ANGLE THETA MEASURES THe DEVIATION (IN UNITS OF A&
FFACTION ANGLE, loEe APERTURE wIDTH/WAVELENGTH) OF ThE POINT
VAXIMUYM FAR=-FI_LL INTENSITr ¢ROM STRAIGHT=~AHEAU DIRECTION.
E FRESNEL NUMBER= ¢021.33299,AGNIFICATION=1,90001
GNWENT EPSL= J009CGC,;NO OF MESH POINTS ON MIRROR=5192,

181




-
x

19

29

RUN
TEN
ThHE
DIF
pL

T.3
aLl

Tl l XXX 1P/i0 X XX 1.0
;...................:.............................:
x . :
A R .
x ' .
. . :
L x . )
. . )
Do :
. X . )
. « . :
. ' X .
) ' s )
. . X .
) ' x )
) . . )
: . A :
. ' x :
) , x :
) ' X .
: ' x )

-5:0 ) ) ] ***. THETA .¢++ | ) ) 5:9
$22. TRANSVERSE MODE FORWATION. PELATIVE VvALUES OF
TPAL FAR-FIZLC INTENSITY IP/IC, ARL INUICATED :Y X,

ANGLE THETA VYEASURES THE DEVIATION (IN UNITS 2F &
FRACTION ANGLE, Iekos APERTURE wIDTH/WAVELENGTH) OF THE POINT
MAXTMUM tAR-FICLD INTENSITY $ROM STRAIGHT=AMEAD DIRECTION,
E FRESNEL NUMEBER= 6048,.GCCUC, MAGNIFICATION=1,950031
GNMENT EPSL=  .OCOOO0;NO OF MESH POINTS ON MIRROR=81%2,

182




el X XX 1¥/10C XXX 1.0
1 X .
2 X + .
30X + .
4 X + .
S o X + .
£ . X + .
7 ® x + 2
LIPS + .
9 . X + .
17 . X +,
11 . + X .
12 . A X .
12 . + .
14 . X .
iS5 . + X R
16 * * x .
17 . + X .
e . + A .
19 . + A .
< . + X .
21 . + X "
22 . ’ x [ ]
23 . + X .
24 ’ + X .
¢S . + LoX .
5 . + <X .
27 . + X .

2 % 0 0 2 0 00 2 ¢ 00D OO D OO PO PO 0N RE OO0 00T NN OGS BSOS RN
L] L ] * L] . [ ] L] L] L) [ ] [ ]
-, e THETA e .0

RUN 523, TKANSVERSE “ODE FCRMATION., RELATIVE VALUES OF
CENTPAL FAR=-FIELD INTENSITY 1IP/10, ARE INDICATED 3Y X,
ThE ANGLE Th:TA VMEASURES THt DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, IeEe APERTURE WIDTH/AAVELENGTH) OF THE POINT
OF VMAXIVUM FAR-FIELD INTENSITY FROY STRAIGHT=AMEAD ODIRECTION,
TU3IE FRESNEL NUMCER= 8083 ,55548; YAGNIFICATION=1,70001
ALIGNMENT EPSL= «00000,;,N0 DOF MESH POINTS ON MIRROR=8192.

183




Te X X X IP/IC XXX 1.7

L A I R R I A A R I A I O I R R I I I I R S Y B LR 2 B I I I I I )

1: x * *
. L]
z . X .
2 . + X o
4 . 7 1 .
g . + by .
‘:- L) *‘ x .
. .
7 L ] + x *
. .
< . M X .
. . 4
9 . + x L] i
. 1
10 . + X . :
* [ ]
11 . + X .
1
. L ]
12 . * X .
L[] .
132 . + X .
1L . + x L4
i5 . + X . j
[] . '
1% . + X .
L[] [ ]
1?7 . + X .
L ] L]
18 L] * x .
. .
15 . + X o
L] L]
CF . + X .

® 6 6 0 5 5 50 000802 E PP SO SO LTS BSOS PAI SN0 RSSO St g0

. . [ . . » L] » . L] .

-5.0 44 THETEL +b e

wn
»
e

2N $21, TRANSVERSE MODE FORNATION. RELATIVE VALUES OF :
CeNTFAL FAR-FIELD INTENSITY 1P/1IQ, ARE INDICATED 5Y X, :
TS ENGLE THoT2 MIASURES THe DEVIATION C(IN JUNITS Of ¢

JIFFRACTION ANGLE, TI4Es APERTURE AIDTH/NAVELENGTH) CFf TnE POINT '
CF MAXIYUM FAR~FIELD INTENSITY FROM STRAIGHT-AHEAD DIKFCTION.

Tos® FRESNSL NUMTERS 74,820C0C, “AGNIFICATION=2,00232

ALIGNMENT EPSL= L00D0C;NO OF MESH POINTS ON MIRROR=10324.

184




g X XX IF/1° XaX 1,7
] * * * . [ ] L] . [ L] L]

1 X + .
z . X + .
Z L] x + [ ]
L, + X .
[ ] L ]
S . + X .
. L]
b L[] x + »
. L]
7 Y + X .
4 . + A .
9 * + X L]
17 . + X .
[ ] .
1 N + X .
12 . + X .
L) [ ]
1T + X .
[ ] .
14 . + X .
15 . + X
L] [ ]
14 + Yo
[ ] [ ]
17 . + X
L] -
12 . * X
L] L[]
19 3 + x .
L ] L]
A +

] [ ] [ . . * L] L[] L] L

L ]
-c, 0 444 THETA e e .

LN 632« TRANSVERSE MODE FORMATION. ReLATIVE VALUES OF
CoNTSAL FAR=FIFLD INTENSITY IP/IC, ARE INDICATED 3Y X,

TeT 8NGLET TrH:zTA ™ ASURES TH: LEVIATICN (IN UNITS OF 2
DIFFRACTION ANGLE, I1.Es APERTURE wIGTH/WAVELENGTH) OF TnE FOINT
OF MAXIWUY FAR=FIELD INTENSITY FRGW STRAIGHT=AHEAD DIRECTION.
Tl FRESNEL NUMZERS= 7648200, "AGNIFICATION=2,00023

ALIGNMENT EPSL=  42000J;N0 OF MESH POINTS ON MIRROR=1(02¢,

185

N




X X X 16/1°7° XA X

T ox
> .
2 .
¢
¢

£ .
? .
P .
5 .
14 :
o
12 .
1o
TR
5.
15 :
.
18 :
10 :

0 6 0 5 0 8 0080 2050000 PON O PO GO EESSEOEDS PO SR

+
+
X +
X +
+ A
+ X
+ X

+ X
+ X
+ X
+
+ X
+ X
+ X
+ X
+ X
N
+
+
+

» L] » L] * L] L]

++ e ThHETA + e e

X

SOC

PuN £33, TRANSVERSE MODE FORMATION. RPELATIVE VvALJES OF
CcNTFAL FAR-FIELD INTENSITY IP/1C, ARE INDICATED 5Y X

T:- 7 ANOLF Tr:oTE

W ASURES THMe DEVIATION (IN UNITS Of &

DIFFRACTION ANGLE, I<Ee APERTURE wlDTH/WAVELENGTH) OF
OfF ¥MAXIVMUM FAR-FIELD INTENSITY FRO™M STRAJOHT-AMEAD DIRECTION.
TG F FRESNIL NUMZIRS= 74.90050;, MASNIFICATION=2,20002
«0CI00;N0 OF MESH POINTS ON MIRROR=102¢.

ALISNMENT EP5LS=

186

THE FOINT




[£Y)

i~

or

-—
vn

1%

N

TINTEAL FAR-FITLEL

il

X A X 1P/1C X XX 1.0

. . L] . L] . . .

S5 8 0 08 00 006 500085000 200 PO PSSRSO NSO e eSS DPEe e

+

+ .
.

+ X .
.

+ X .

+ X .
.

- X .
+ X .
0

+ X .
.

+ X .
.

+ X .
.

+ Y .
.

+ X .
.

+ ) Y
.

+ X .
.

+ X o
.

+ X
.

+ X .
.

+ X
.

+ X

@ 0 0 0 085 00 0% 00 000 P0G LS00 00 NS OO RPN BNENEN gt

[+ ~
-l e

£34.

- . . * . [ ] L] *
+es ThHETA e e, n

TRANSVERSE MODE FORMATION, RELATIVE VALUES OF

INTENSITY IP/10, ARt INLICATEL 5Y X,

THE ANGLE THETA VYEASURES THE CEVIATION (IN UNITS OF A
DIFFPACTICN ANGLE, leEes APERTURE wIDTH/AAVELENGTH) OF THE POINT
FAR=FIcbLi INTENSITY +R0% STRAI HT=AMEA, DIRECTION.

~

[

TJRE FRESNEL

ALl

vAXTI¥UY

GAMENT

tPSL=

“"UM2ER= 76542 0C 0, MACNIFICATION=2.20002

«0C30N,NO OF MESH POINTS ON MIRROR=1024.

187



Tl XXX R/ XAX 1.7

L N 2 2L I I O R I I I I N I B I I I R B R I I S I T S RN I S S Y S R 'Y

1 X + .
. .
2 . y + .
. .
7 . X +,
. . 4
4 . * A .
L4 .
< . . X .
L ] [

(B
4+
>~
-

L L)
? . - X .
. L]
3 . + x .
£ . + > .
LR + L
11, + X o
. -
12 . + X .
. L]
112 . + X
L L]
146 o + X .
. [ ]
1¢ . + X .
L] .
1¢ . + ) SN
L] L]
17 + X
L] L]
1% o + X .
. L]
16 . + X
[ ] L]
;c' . + S
l.‘....ll.'l.lil.."....l..Il.'...l.'l..'.........'
L] [ ] L . . [ ] . . * . [ ]
-%,2 ‘e THETA 44 5.0

VR 43¢, TRANSVERSE “ODE FURVATION. RELATIVE VA_UJES JUF
JENTZAL FAR=FIFLE INTENSITY IP/IC, ARE INCICATEL =Y X,

THE ANGLE THETA McASYRES THE DEVIATION (IN UNITS CF &
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SLICY™ENT tPsL= JCUNUOA;ND OF Mt SH POINTS ON MIRROR=1074,
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CINTRAL FAR=FIFLO INTENSITY 1IP/1C, ARE INCICATED :£Y X,
TnE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A

DIFFCACTION ANGLE, 1.Ee APERTURE WwIDTH/WAAVELENGTH) OF THE POINT
Or MAXIWUM FAR=FIELD INTENSITY #ROM STRAIGHT=AHEAD DIRECTICN.

TuBE FRESMEL NUMBER= 76,80200, MAGNIFICATION=2,0(007
+0C0C2;,NC OF MESH POINTS ON MIRROR=1D24.
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RUN 632, TRANSVERSE MODE FOURMATION., RELATIVE VALUES OF
CENTRAL FAR=-FISLD INTENSITY IP/I0, ARt INLICATED =Y X,

THE ANGLE THETA VMEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, IoEe APERTURE wIOTH/wAVELENGTH) OF ThE POINT
Ot MAXIMUM rAR=+JELD INTENSITY +ROM STRAIGHT=AHEAD CIRECTION.
TUBE FRESNEL NUMBER= 153.630C0,;PAGNIFICATION=2,70333

ALISNMENT EPSL= L00CQO0;NO OF MiSH POINTS ON MIRROR=1024,

191




10

1
12
13
14
15
16
17
18
19

ef

RUN
ZeN
THE
DIF
OF

Tus
ALL

ceC XXX 1F/iQ XXX 1.0
5 e se : :
ox . .
. A + .
. X + .
. + X .
. . X .
. * 13 .
. + X .
. + X .
. + X .
. + X .
. + X .
. + X o
. .
. + X .
. + X o
. + X o
. .
. + X o
S 00 0000000000000 0000000000000 006080000600080006060 080000
. . . . . . . . . . .

-5.0 +e e THETA +ee €.0
639, TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
TRAL FAR-FIELC INTENSITY IP/10, ARt INLICATED oY X,

ANGLE THETA YEASURES THE DEVIATION (IN UNITS OF A
FRACTION ANGLEy IeEe APERTURE wIDTH/WwAVELENGTH) OF THE POINT
MAXIMUM FAR=FIgLb INTENSITY +rROM STRAIGHT=/HEAD DIRECTION
E FRESNEL NUNMBER= 153,80000;MAGNIFICATION=2,.00003
GNMENT -PSL=  JGGQO00,NO OF MESH POINTS ON MIRROR=1024.
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RUN 667, TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR=FIELD INTENSITY IP/I0, ARE INDICATED BY X,

THE ANGLE THETA MEASURES THE DEVIATION C(IN UNITS OF A
DIFFRACTION ANGLEy 1oEe APERTURE wIDTH/WwAVELENGTH) OF THE POINT
OF YAXIMUM FAR=-FIELD INTENSITY FROM STRAIGHT=ANEAD DIRECTION.
TUBE FRESNEL NUMBER= 153,50000,MAGNIFICATION=2.00003

ALIGNMENT EPSL= +00000,NO OF MESH POINTS ON MIRROR=1024.
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Rub 467, TRANSVERSE MODE FOURMATION.

CENTPAL FAR-FIELD INTENSITY IP/10, ARE INDICATED BY X
ThE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A

DIFFRACTION ANGLE, I.Ee APERTURE wILTH/WJAVELENGTH) OF THE POINT
OF YAXIMUM FAR=-FIELD INTENSITY FROM STRAIGHT=AHEAD DIRECTION.

TUZE FRESNEL NUMBER= 153.,60000;MAGNIFICATION=2.90003
«00000;NO OF MESH POINTS ON MIRROR=10(24.
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642. TRANSVERSE MODE FORMATION. RELATIVE VALUES OF

CENTPAL FAR-FIELD INTENSITY IP/IC, ARE INDICATED BY X,

THE ANGLE THETA “EASURES THE DEVIATION (IN UNITS OF A
DIFFRPACTION ANGLE, I.E¢ APERTURE WIUTH/wAVELENGTH) OF THE POINT
OF MAXIYMUM FAR=FIELD INTENSITY FROM STRAIGHT=AHEAD DIRECTION.
TUSE FRESNEL NUMBER= 153.60000;MAGNIFICATION=2,00003

ALIGNMENT EPSL= L,00700:;NO OF MESH POINTS ON MIRROR=1024.
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UN 642s TRANSVERSE MODE FORMATION. RELATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/10, ARE INDICATED 3Y X,

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A ‘
DIFFRACTION ANGLE, I.Ee APERTURE wIDTH/WAVELENGTH) OF THE POINT ‘
OF MAXIMUM FAR=FIELD INTENSITY FROM STRAIGHT=AHEAD DIRECTION.

TU3E FRESNEL NUMBER= 307.20000;MAGNIFICATION=2.00003

ALIGNMENT EPSL= .00000;NO OF MESH POINTS ON MIRROR=1024., '
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666, TRANSVERSE ™MODT FORMATION. RELATIVE VALUES OF
CENTRAL FAR=-FIELD INTENSITY IP/10, ARE INDICATED &Y X
THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A

TUBE FRESNEL NUMBER=z 307.20CGO0;MAGNIFICATION=2,30003

ACIGNMENT EPSL=
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+00003;N0 OF MESH POINTS ON MIRROR=1024,
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RUN 645, TRANSVERS: MOUt FORMATION. RELATIVc VALUES OF

CENTRAL FAR~FIELD INTENSITY IP/IC, ARE INDICATED BY X,
THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A

PIFFRACTION ANGLEy Iete APERTURE wIDTH/WwAVELENGTH) OF THE POINT
OF MAXIMUM FAR=FIELD INTENSITY FROM STRAIGHT=AHEAD DIRECTION.

TU3E FRESNEL NUMBER= 3C7.,200CC,;MAGNIFICATION=2.90003

ALISNMENT EPSL=  .00000,;NO OF MESH POINTS ON “MIRROR=1024.,
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oLN 665, TRANSVERSE MODE FORMATION. RELATIVE VALUES OFf i
CENTRAL FAR-FIELD INTENSITY IP/10, ARE INDICATED BY X,
TnE ANGLE THLTA WEASURES THE DEVIATION (IN UNITS OF 2 ]
DIFFRACTION ANGLE, IeEe APERTURE wIDTH/WAVELENGTH) OF THE POINT
OF VMAXIMUM FAR~FIELD INTENSITY FRCY STRAIGHT=AHEAD DIRECTION.
Tu t FRESNEL NUMEER= 307.23000,YAGNIFICATION=2,00003

ALIGNMENT EPSL= L00200:NO OF MESH POINTS ON MIRROR=102¢.
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FoN €674 TRANSVERSE MODT FORMATION. RoLATIVE VALUES OF
CENTRAL FAR=FIELD INTENSITY 1P/10, ARE INDICATED BY x,

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION BNGLE, I+Ee BPERTURE wIDTH/WBVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT~AHEAD DIRECTION,
TUu3E FRESNEL NUMEER= 307.230C0;MAGNIFICATION=2,300072

ALIGNMENT EPSL=  LRUQC0;NC OF MESH POINTS ON MIRROR=1024.
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RUN 6%, TRANSVERSE MODE FORMATION. RclLATIVE VALUES OF
CENTRAL FAR~FIELD INTENSITY IP/IC, ARE INDICATED BY X,

THE ANGLE THETA VEASURES THE DEVIATION (IN UNITS OF &
DIFFRACTION ANGLE, leEes APERTURE wIDTH/WwWAVELENGTH) OF THF POINT
OF MAXIMUM FAR=FIELD INTENSITY FROM STRAJGHY=AHEAD DIRECTION.
TUBE FRESNEL NUMBER= 3(7,2.CU0;,MAGNIFICATION=2.006003

ALIGAMENT EPSL=  LDUrOO,NO OF MESH POINTS ON MIRROR=1024,
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SuN 669, TRANSVERSE MODLE FORMATION. R:ZLATIVE VALUES OF

CENTRAL FAR-FIELD INTENSITY IP/I0, ARE INDICATED 3Y X,
THE ANGLE THETA MEASURES THE DEVIATIOM (IN UNITS OF A

DIFFRACTION ANGLE, I1oEe APERTURE wIDTH/WAVELENGTH) OF ThE POINT
OF WAXIMUM FAR-FIELD INTENSITY FROM STRAIGHT=AHEAD DIRECTION,

TU3SE FFESNEL NUMBER= %164,64JCUC;MAGNIFICATION=2.20003
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RUN 651, TRANSVERSE “ODE FORMATION. RELATIVE VALUES OF

CENTOAL FAR-FIELD INTENSITY IP/IC, ARE INDICATED oV X,

THE ANGLE THETA VEASURES THE DEVIATION C(IN UNITS OF A \
DIFFOACTION ANGLE, le¢Ee APERTURE WILTA/wAVELENGTH) OF THE POINT

OF PAXIWUM FAR=FIELD INTENSITY FROYM STRAIGHT=AHEAD DIRECTION.

TUBE FRESNEL NUMBER= 6164,40CG0;MAGNIFICATION=2,70007

ALIGNMENT EPSL= .0C000;NO OF MESH POINTS ON MIRRUR=1024.
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a0 XXX /1 XXX 1.0
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: . x .
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. ' X
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. . X
: ' X.
. .
. + Xe
N nnmInmnmmnmnmmmmmmmmmIImImImnImImnonoaoaoOanonn§nTnéTzT€T
. . . . . . . . . . .

-5,0 +ee THETA ‘e e 5.0
553, TKANSVERSE MODE FORMATION. RELATIVE vA_UES OF

TRAL FAR=FLELD INTENSITY IP/10, ARE INDICATED 3Y X,

ANGLE TnETA WEASURES TH: VEVIATION (IN UNITS OF @
FRACTION ANGLE, I+Es APERTURE wIDTH/wAVELENGTH) OF THE POINT
WAXIMUM FAR-FIELD INTENSITY FROY STRAIGHT=AMEAD DIRECTION.,
E FRESNEL NUWTeR=  £14,640000,mAGNIFICATION=2,00003
SNMENT EPSL= DCOCO,NC OF MESH POINTS ON MIRROR=1024,
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X + .
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. .
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. .
. + X N
. .
. + X .
. .
L ] ’ x L]
. .
. + X .
] [
. + 13 .
. .
. + ) S
. .
. + X o
. .
. + X
. .
. + X
L ] [ ]
. + X
. .
. + Xe
. .
. + Xe
. .
. + Xe
. .
. + Xe
. .
. + Xao
0060000000000 0000000800 0000000060000 080000006000s000008
. . . . . . . . . . .
. +4+4 THETA *e e 5.0

654, TRANSVERSE MODE FORMATION. RELATIVE VALUES OF

CENTRAL FAR=FIELD INTENSITY IP/1C, ARE INDICATED &Y X,
TrnS ANGLF TH:ETA MIASURES THZ vEVIATION (IN UNITS OF 2

DIFFRACTION ANGLE, I+Ee APERTURE wIDTH/WwAVELENGTH) OF THE POINT
OF MAXIMUM FAR=-FIELD INTENSITY FROM STRAIGHT=AHEAD DIRECTION.

Tu?E FRESNEL NUMEER= 616.400V0; PAGNIFICATION=2.20003
ALIGNMENT EPSL= ,00000,NO OF MESH POINTS ON MIRROR=1024.
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XXX 1P/1C XXX 1
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L] * L] L] . L] ] [ ] [ ] L ] L]
.l.l.......l..l.....ll‘!l..""000‘..".0.0...'....

1 x * .
2 X + .
T X * .
6 . X * .
S + X .
é L + x ]
] L]

4 . + X .
5 L + x L]
L ] L ]

G ° b 4 X .
1° . + X .
[ .

11 . * X .
[ L

12 . + X .
* *

13 ] + x L]
[ ] L]

1‘ L] ’ x.
15 . + Xe
...l..l....I'l.......l.............I..O.....l......

[ ] . [ ] L ] [ ] L ] L] * * o [ d
~5,0 ‘e THETA +ee S.C

RUN 655« TRANSVEKRSE MODE FCRMATION, RELATIVE VALUES OF
CZNTRAL FAR=FIELD INTENSITY IP/10, ARE INDICATED oY X,

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, I+Ee APERTURE wlUTH/wAVELENGTH) OF THE POINT
OF MAXIMUM FAR=FI:Li INTENSITY tROM STRAIGHT=AHEAL LIRECTION,
TUBE FRESNEL NUMBER= 1228.807CC,;MAGNIFICATION=2,00007

ALIGNMENT EPSL= ,0CO000;NO OF McSH POINTS ON MIRROR=1(24.,
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b L ]
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5 X + .
6 [ X + .
7 . . * o

° L]

8 . X+ .

9 » + X .
]- . + X .
11 . + X .
12 + X .
13 e + x [ ]
1‘0 ] + x.
15 . + X
-5:0 +ee THETA +ee 5,0

RUN 656, TRANSVERSE “ODE FURMATION. RELATIVE VALUES OF
C:NTRAL FAR=-FIZLD INTENSITY IP/I®, ARE INGCICATEL 5Y X,

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF &
DIFFRACTIGN ANGLE, I+Es APERTURE wIDTHR/WAVELENGTH) OF THE POINT
Cr WAXIMUM pAR=+I:LL INTENSITY rROM STRAIGHT=AHEAD DIRECTION.
TUBE FRESNEL NUMPER= 1228,80"°(0C:MAGNIFICATION=2.00003

ALIGNMENT EPSL=  00D00;NO OF ™M:SH POINTS ON MIRROR=1024,
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"o f X % X P/in XXX 1.0

L] L) . L L] * L] L] L L] []

® 0 8 50000 0050000 8850060 ° 00 0 00020 5000450008660 0600080040¢800s0000
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3 X + .
4 « X+ .
< . A .
6 . X + [ ]
7 . + X .
. L]

g . + X .
9 . + X .
1T . + X .
IR . + X .
12 [ ] + x L ]
‘Z L ] * x [ 3
14 . . Xe
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15 . + Xe
1% . + Xe
L) L]

17 . + Xo
[ ] L ]

18 'Y + Xe
L) [

19 . + X
900 00 000 P 0 2000000 SO OO 00O BB BOOEEB OO EPOOPNIEOEOENNGestes

[ ] * L] [ ] » e [ ] L] [ ] L J L ]
-%,0 Y THETA ‘e e S.0

RUN 657+ TRANSVERSE MODE FORMATION. RELATIVE VALUES OF
CENTFAL FAR-FIELD INTENSITY IP/I0, ARE INDICATED 3Y X,

Tr% ANGLE TheT2 M:ASURES THEZ DEVIATION (IN UNITS OF o
DIFFRACTION ANGLE, LeEe APERTURE wIDTH/WAAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY FRUOM STRAIGHT=AHEAD DIRECTION,
TU3SE FRESNEL VUMZER= 1228.800CG0,AGNIFICATION=2,03003

ALIGNMENT EPSL=  ,L,00000;N0 OF MESH POINTS ON MIRROR=1D24,
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3 L] X +
4 ¢ X + .
. .

S . X + .
. .

= . X + .
. .

7 . X + .
& . + X .
7. + X .
. .

T . + X .
11 . + ) S
12 L] + x.
13 L] + X.
146 + Xo
15 + X
© 000000000 0000000000000 0000000000020 0C600CRN0O0CCLLAIOOIESEES

% ‘ee THETA +ee Sef

PUN 458, TRANSVERSE MODE FORMATION, RELATIVE VALUES OF
CENTRAL FAR=-FIELD INTENSITY IP/I10, ARE INDICATEC 5Y X,

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTI(GN ANGLE, I+Ee APERTURE wlIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUYM FAR=FIELY INTENSITY FROYM STRAIGHT=AHMEAD DIRECTION.
TUBE FRESNEL NUMBER= 122B8.800C0;MAGNIFICATION=2.00003

ALIGNWMENT EPSL= «0C0CO;NO OF MELSH POINTS ON MIRROR=102¢4,
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el XXX IFr/1C XXX 1.¢
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5 . + X .
7., X + o
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£ . + X "
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[ ] [ ]

17 . + X .
L] L]

11 . + Xe
. L]

12 . + X
L ] [ ]

:3 L ] ’ x.
* *

14 . + Xe
. [ ]

15 . + X e
P 0 0 00008 0 0 00 00 00 OE OB OO P O O OO B OO 0O GE O N0 eSS ygageesee

L] L ] * [ ] L] L ] [ ] L] L[] [}
5.0 +e e THETA +ee S0

RUN 659, TRANSVERSE ™MODE FORMATION. RELATIVE VALUES OF
CENTRAL FAR=FISLD INTENSITY IP/If, ARE INUICATED cY X,

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFFACTION ANGLE, JIeEe APERTURE wIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR-FIELD INTENSITY +ROM STRAIGHT=AHEAD DIRECTICN,
TUBE FRESNEL NUMBER= 1228.50CCO; MAGNIFICATION=2,00002

ALIGNMENT EPSL= LO0CCJO;ND OF MESH POINTS ON MIRROR=1024.
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~, 0 XXX 1F/1C XXX 1.0

: ;............................................;....:

i 2 :X + :
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% 4 : X + :
c . X )

; £ : X :
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‘ 7 . X + .
8 : + X :

o . . X .

10 . . X :

" . . X .

12 : + X :

12 : * X :

14 : + x:

15 . . X.

16 . . X

17 . ‘ .

S PO S0

RuN 657, TRANSVERSE ™ODE FORWATION. RiLATIVS VALUES OF
CENTRAL FAR=-FIELD INTENSITY IP/10, ARE INDICATED 3Y X,

THE ANGLE THETA MEASURES THE DEVIATION (IN UNITS OF A
DIFFRACTION ANGLE, I+€e APERTURE wIDTH/WAVELENGTH) OF THE POINT
OF MAXIMUM FAR=-FIELD INTENSITY FROM STRAIGHT=AMEAD DIRECTION.
TUBE FRESNEL NUMRER= 1228,8000C;MAGNIFICATION=2,05003

ALIGNMENT EPSL=  L0GQO000;NO OF MESH POINTS ON MIRROR=1024.
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X. COMBINED RESULTS OF SETS OF MODE FORMATION CALCULATIONS WITH SPECIFIED
INPUT PARAMETERS LATIO CIF

. e KAK O XXX 1.0
L] L ] . 1 ] . L] L] . . . .

LR R BN A R A A N R 2 A O A B B B BN I R B I I I B AN I B B R B RN Y BC R BN B A Y
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11 . b CARA Ap (A ~
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1: . .
T« 2 A RS A AAA DEAAAA AACA
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1¢s . L8 I3 [ ARAA,
17 . A An A As uwA ACBCA
1_: . d
15, A AR Ak A 4 &z A ARAACCAEAFE,
‘- . A A AG3CAZR
29 . A0 A A (zA
‘e . ALAZABABGAE
2! . P ARL A AAR ASCCC
2~ . & A AR (C
2% . A AA AAADAL AA EERC
4 . A ARE
<7 . - " A CA A
<z . ¢ A A L Fl
P . A A A e
e . 4 4 A 5CH
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1. . .
12 . A Dok
e A A)
L. Clw
T¢ . £s5C
7. = F
T . A AA53(C2
2N A A3 8C
4 . A AC
L R I I I I I B B B Y B R B B I A R A Y R Y R R A AN A A I I N B R R R BN N BN RN Y R Y N Y )
L ] L] . * . 1 ] L] . L] . .
Clv38 el SesSul 1S CF L1 (CYPUTER=MCLELLING RUNS OF
TIAWSVULRSE YuUlie FORMWKTICN, THE NCMINAL MODE-FCRMATION
TINE (J+RESEOGNLS TO SC UNITS CN TrE X=AXIS. APFPLARANCE
OF Cranf&lTens fYSWE "A"' It ALPHAGET I40iCATES THAT
YERE TAAN OND mnun PECTUlED A RESULT AT ThaTl POINT,
RS Sttt CTos POm FLCOTTING HERE WERKT (ZTESMINED oY
CR.Te=1a Thkat
rMF Q2= ?ien: ¥YAGTI=ALL : XNMIR=ALL
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990 0 0 0060 0600 00 60 C0 00000080 08080 IN 000000 000000000

COFBI ks RESULTS CF 41 (CMPUTER=-%ODELLING RUNS CF
TRANSVEROE YiDL FORMATIONG THE WCMINAL MCDE=-FCRMATION
TIYE CURRESPOULNLS TG 2o UNITS N THE x-AXx1S5, APPEARANCE
ULF CHARACTLRS ofYOND *A' IN ALPHAEET [WDICATES THAT

VORE THAY Ofht AUN FRODLCED A RESLLY AT ThhAT POINT,
AULS SELLCTEL FOR PLOTTIANG HERE SERE DETERMINED EvY
CRITESIA TrHAT:

ANF 2= 7Leb: X¥MAGT=ALL : ANMIRZALL

215




i “ew P XA LB K .
L] [ ] L] L] L] . . . L] L] L]

i‘ @ 8 0 8 5 & 5 5 0 0 P 0 5 0 S OO0 SO OO N PSP LIPS SN B P E PO NS e
l 1L Rkt .
d < nELTek .
! A T .
? ~ e PAha LD A .
i - oL::‘; C’*“L - A AL »” .
1 4 . ~ o AAm (A 2 B
- . room ag LAAWE S .

. I A A A {n nk A ( ~ .

> . - A AL AA KhALC T AR - .

1< . .

" . A L oL A AuCA ZACLAC C kA & .

T . A A% 4o A A AL (BA AAA ~A AR

LI AA BZCA o ARA ACLMLA RAfA

1¢ . e oaAa 3 REAL.

10 . A ACRTAA BCABLA

1. mA AA = AA ABCSAAC(Y A(AL ADARALA,

LIRE A vA &WA  (Zp AA

1: . AE AD OF A

19 4 A BA (5h SAIDAADERA

S. A A A ( ZAZ gfes

3 .

2¢ 2 A aAA  ARA  RACA DDCERC

¢l e A £ AA D AEF

e . A A LA AA a AB(DHI

S5 . S aAR A F

P A L AAC]

T . AA Al A ASAAFF

ZC . A B (C(CX

<5 . (ot

L. AAAC(U

. AAR

3‘- L] L]

T 4 te?

., AhJ

5 . A AADC

1., 0

27 . A ol

3: . A (v

¢ . (E

L3 . .

L] » . . . . . L] L] . L3

COMLINED ReSLLTS OF 42 CCMPUTER=NMUDELLINCG RUNS CF
TRANSVERSE Y(CbLL FORMATION., THE NCMINAL MCLUE=FCRMATION
TIYF COSnESPUNDS Tu ¢c0 UNITS N ThE x-AXI,. APPLARANCE
CF ChanAlTLRS cEYCND 'A' IN ALFPHASET INDICATES THAT
MORE TrAN (Nt KUy FRUDUCID A RESULT AT ThAT FOINT,

RUNS SpLeCTee FOR PLOTTING HERE wERE DITERMINED @Y
CRITERIA TnaT:

ANF2= 15%es: XMaGT=ALL : XNMIR=ALL

216

B
\
4

PR




.
T. e e Tt Tw v e
. . L] L] . L] . L] . L) .

! 1 o ar A An - Py shu
| . SRR WA A An A A AL A I ARA LA A
. e h A " An n A AdAal

i I S “n KA R AA  AgALAAR
i P L L Rk RARAT A A A Fi AA A ATARAZLAAAA .=
: * . L4 ” A A ‘-C A 9 L b
v . . a4 [ ~ A i A Ak

- oo AAS R A o ¢ AR A A AA  AAARAA

. GATA ~ AR A A A A A3 AR

T . .

1 « A ~n{A & F AA SLAL A o3 03 ARApA A

12 . A < Tk AhohAA A A AR A .

17 . A A A mAd T L AMAA AL LAk AAD .

1w . - A ~AFCA A A .

12 . C & SAt ALAnA .

1¢ . A D CoCtLAn(nl( AAA & .

17 o C LER oAAA .

: . ATBAELAL A .

1y . 3 BFOECZACAB o .

o . ECoutond .

:1 L[] L]

e . KCEERKCATA ~ .

22 . CChHE [ .

o6 . cFSC = .

:: [ "'—,‘H‘- [

2. . N A a .

<7 . C.CA & .

;’C . KA A .

) . FlA .

3: . ZC °

1 . k¢ .

T . .

73 . P .

74 . XA .

35 . Sc .

¢ . CA R

37 . i10A .

3: . wts i .

3‘; . F:.‘\ L]

Ly . .
..'.l.l.l.....I.l.."..'....lo..l....l.l...l‘l...ll

. L] [ ] . L] L] ) . L] L4 L ]

CIMAIWES RESOLLTS CF L (OMPUTER=YCDELLING RUNS OF
TRANSVERSE “Cit FCRMATION, THE LWCMINAL MCUE-FOPMATION
TIivg (CRnESPCWLS TO 20 UNITS N THE Xx=Ax[Se APPEARANCE
CF CHARACTLARS EYOND 'A' IN ALPHAEET ILDICATES THAT

Y ORE TrHA'n UNE RUiN PRUDUCED A RESULT AT TrAT POINT,

AdinS SELECTED FOR FLOTTING HERe wERE DL TERMINED 2Y
(RITEARIA TrAT:

XNF2= 15 .¢: XMALT=ALL : XNMIR=ALL
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FORMATICN,.
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TImME CCRRESPUNLS TO 20 UNITS CN The X=AA]S. APPLARANCE
CF (herialTERS ¢EYCOND *A' IN ALPHARLTY INDICATES THAT
MIRE THAN Nt nUN FRODUCED A RESULT AT THAT POINT,

AJNS SELLCTEL FCR PLOTTING HERE wWERE Do TERMINED oY
(RITESTA THAT:
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